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PREFACE. 


Agaiit  tbe  pleasant  task  recurs  of  thankiiig  mj  friends  for  their 
encouragement  and  assistance ;  mj  only  regret  being,  that  the  num- 
ber of  contributors  to  thank  is  less  than  heretofore.  Those  who 
haye  lightened  by  their  contributions  the  labour  whicb  otherwise 
vould  haye  devolyed  on  myself,  have,  during  the  past  year,  done 
me  real  service. 

The  papers  and  letters  by  my  friends  Mr.  Du  Noyer,  the  Bey. 
Hugh  Mitchell,  the  Bev.  Gilbert  M.  Smith,  Mr.  Meyer,  of  Guildford, 
Mr.  Elake,  Mr.  James  Powrie,  Mr.  Davies,  the  Eev.  "W.  S.  Symonds, 
Professor  Eupert  Jones,  Mr.  Simons,  Professor  W.  King,  Mr.  Lech- 
mere  Guppy,  Mr.  T.  Grindley,  Dr.  Leslie,  Mr.  J.  D.  Sainter,  Mr. 
James  Plant,  of  Leicester,  Mr.  S.  E.  Pattison,  Professor  Ansted, 
Bev.  0.  Fisher,  Mr.  E.  E.  Lankester,  Mr.  Binney,  of  Manchester, 
Count  Marschall,  Mr.  S.  P.  Woodward,  Mr.  H.  C.  Sorby,  Dr.  Black- 
more,  Mrs.  Strickland,   Lieut. -Colonel    NicoUs,  Mr.   Harrison,  of 
Melbourne,  and  Mr.  Drake,  are  especially  worthy  of  my  best  ac- 
howledgments.     The  names  of  some  respected  former  contributors 
are  absent  from  this  list,  but  the  friendship  between  them  and  my- 
self continuing  unbroken,  welcome  communications  from  them  will 
most  likely  grace  our  future  volumes.     For  my  own  part,  the  pres- 
sure of  many  important  labours  prevents  such  entire  deyotion  to 
geology  as  I  should  like  to  give ;  but  as  far  as  my  power  permits, 
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mj  best  efforts  will  always  be  freely  devoted  to  the  interest  of  the 
readers  and  subscribers  to  this  Magazine,  from  whom,  so  far  as 
they  are  personally  known  to  me,  I  continue  to  receive  encourage- 
ment and  support. 

I  would  add  here  an  earnest  appeal  to  country  collectors  and  pro- 
vincial investigators  to  send  notes  of  their  doings  and  of  the  occu^ 
rences  in  their  respective  districts :  not  necessarily  for  publication, 
but  to  put  me  in  possession  of  the  means  of  securing  a  most  valuahle 
amount  of  information  for  the  advance  of  science,  which  now  is  never 
brought  before  the  world,  and  which  passes  resultlessly  away  into 
oblivion.    When  recently  at  Tynemouth,  I  observed  extensive  sink- 
ings into  an  nnusually  interesting  mass  of  boulder-drift,  in  the  eon- 
struction  of  a  new  powder  magazine  for  the  fort  on  the  cliff  within 
the  fine  old  priory  walls:    The  sections  presented  were  in  both  nortii* 
and-south  and  east-and-west  directions,  the  drifted  materials  con- 
sisting variously  of  sand,  clay,  and  gravel,  all  containing  flints  and 
boulders  of  limestone,  and  other  rocks ; '  some,  scratched  and  scored. 
The  gravels  commingled  with  runs  of  sand  and  intercalations  ef 
clay,  presenting,  notwithstanding  their  intricacy  of  <;ommingling, 
evidences  of  the  direction  of  drifting,  not  shown  in  the  boulder-day 
exposed  along  the  Durham  coast.     My  stay  there  was  extremely 
limited,  yet,  although  much  engaged  npon  other  matters,  I  found 
time  to  make  some  very  rough  sketches  in  my  note^book,  and  to 
bring  away  my  pockets  full  of  small  specimens  of  as  many  different 
boulders  as  I  could.     Still,  what  I  did  was  not  sufficient  to  enable 
me  to  give  such  an  account  of  this  remarkable  cutting  as  it  deserves ; 
and  as  no  trace  of  its  existence  is,  as  far  as  I  am  aware,  shown  on 
the  face  of  the  cliff  (except,  it  may  be,  obscurely  on  the  river  side^ 
lis  fai^  as  I  could  judge  from  a  casnid  look  while  walking  along  the 
new  jetty),  there  is,  perhaps,  little  chance  of  such  an  opportunity 
for  its  examination  occurring  again.    If,  however,  I  had  been  ac- 
quainted with  any  geologist  resident  in  the  place,  or  had  aay  one 
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here  communicated  intelligence  to  me,  I  should  have  had  the  op- 
K>rtunit7  of  directing  operations,  although  at  a  distance,  and  without 
isiting  the  spot, — just  as,  through  Mr.  Elliotts  kind  and  early  in- 
brmation,  I  was  enabled  to  suggest  the  best  manner  of  examining 
he  Heathery  Burn  Caye,  and  of  collecting  any  relics  that  might  be 
aet  with  in  it.  Of  the  mammoth  bones  at  Leicester  Mr.  Drake 
:indly  gave  me  immediate  information.  Of  many  other  similar  dis- 
iOTeriea  and  occurrences  I  haye  also  had  early  notice ;  but  my  great 
lesire  is  to  get  still  more, — ^indeed,  as  much  as  possible,— of  such 
:nowledge.  Every  one  who  knows  me  will  know  that  if  the  senders 
rish  the  information  given  not  to  be  used,  they  have  only  to  tell  me 
o,  and  their  desires  will  be  properly  respected.  The  value  of  re- 
K>rting  events  to  some  special  geologist,  is  very  great,  and  there  can 
}e  no  better  course  than  to  supply  such  intelligence  to  the  Editor  of 
;his  Magazine,  whicS  is  intended  especially  to  record  the  events  of 
;he  passing  time.  I  am  also  pleased  to  have  these  pages  made  use 
}f,  as  has  been  done  by  Dr.  Falconer  in  the  concluding  number  of 
this  volume,  as  a  medium  of  making  known  requirements  of  particu- 
lar material  for  valuable  labours  in  progress. 

I  am  also  gratified  at  the  free  criticism  of  my  own  articles,  espe- 
cially when  the  criticisms  are  as  valuable  as  those  of  Mr.  Scrope  on 
mj  earthquake  paper.  In  the  speculations  I  have  made,  and  in 
tbose  I  shall  hereafter  make,  I  am  not  actuated  by  any  desire  of  in- 
novation, but  wish  rather  to  develop  discussions  of  many  points 
accepted  as  theories,  often  only  because  they  are  familiar  doctrines, 
and  as  often  on  too  slight  grounds. 

In  concluding  this  Preface  to  my  sixth  volume,  I  have  only  again 
to  express  my  continued  good  wishes  to  my  many  friends. 

S.  J.  MACKIE. 
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JANUARY    1863. 


THE  AEHONAUTS  OF  THE  SOLENHOFEN  AGE. 
At  least  seven  geological  ages  ago,  and  tliere  were  aerooaute  in  those 
da^e.   \ot  Glaiehers  and  Coiwells,  clinging  to  bubbles  of  gas  at  six 
nilraliigh,  but  reptiles  and  birds, — the  latter  at  least,  and  perfaaps 
tbe  former,  capable  of  long  and  loft^  flights.    On  the  red  sands  of 


Fig.  1. — Fiont  view  of  cart  of  bniu  uf  Carrion  Crow. 

ft,  retcbroJ  hcmisphtres  ;  in.  meilian  line  ;  oo,  olfaclorv  lobes  ;  op,  optic  lobe  ; 

»,  section  of  sliull  -.  aa,  air.tnviti'es. 

t-'unnecticut,  perhaps  some  two  or  tliree  ages  before,  wingUfis  birds 
W  left  their  footpriuts  ;  but  nor  bone  nor  feather  liaa  the  senrebing 
f)e  uf  man  yet  looked  upon  to  gluiiii  a  notion  of  what  those  birds 
"tro  like.  Not  from  all  the  thick  mass  of  stratified  rouka  deposited 
t;  lake  or  ocean  in  the  long  iuterviil  between  tbe  period  of  those  im- 
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pressed  tracks — persistent  through  2000  feet  of  stone — ^to  the  time 
when  a  solitftFv  cone  was  entombed  in  the  sandy  mud  of  the  Cietft- 
ceoua  Sea.* 

A  little  tiuie  ago  the  geological  and  palieontological  worlds  were 
astonished  by  the  annoiincement  of  a  feathered  reptile.    We  re- 
corded-the  reports  without  comment;  the  reason  was,  we  could  not 
rightjy  reconcile  the  statements  to  our  conscientious  content.     "We 
endeavoured  to  procure  drawings,  but  without  success ;  the  specimen 
•'jpftafor  sale,  and  no  doubt  its  value  would  have  been  prejudiced  by 
\'.ii.s  portraits  being  handed  about  as  "cartes  de  visite^^  in  the  houses 
. .  ,of  the  learned.     I'he  accounts  that  reached  us  were  second-hand  and 
•'.'.'   by  hearsay.     Professor  Wagner,  on  his  death-bed,  wrote  the  notice 
'  •.       in  the  *  Sitzungbericht« '  of  Munich,  from  the  description  of  a  M. 
Witto,  who  had  derived  his  information  from  a  sight  of  the  specimen 
in  M.  Haberlein's  possession.     No  doubt  the  mysterious  announce- 
ments of  a  feathered  reptile  have  enhanced  the  value  of  the  Pappen- 
helm  specimen  to  its  maximum  extent,  and  have  caused  it  to  fetch  a 
price  which  it  never  would  have  fetched  had  it  made  its  ddbut  natu- 
rally as  a  bird ;  but  its  appearance  in  the  sensation  character  of  a 
feathered  reptile  made  it  a  mysterious  attraction,  and  caused  it  to 
have,  in  theatrical  phrase,  "  a  great  run." 

This  singular  fossil — a  long-tailed  bird — is  now  before  us.  At 
page  82  we  give  a  report  of  the  paper  read  by  Professor  Owen,  before 
the  lioyal  Society,  on  November  20,  in  which  a  minute  description  will 
be  found.  Since  that  time  the  specimen  has  been  placed  in  the  Gallery 
of  the  British  Museum,  where  geologists  who  feel  an  interest  in  this 
remarkable  discovery — and  many  unscientific  persons,  too,  attracted 
to  it  by  the  notoriety  it  has  attained — have  flocked  to  inspect  the 
blocks  of  lithographic  limestone  which  contain  the  singular  remains 
of  the  Arcli<eopteryx  macrurus. 

Professor  Owen  and  Mr.  Waterhouse  were  both  satisfied  of  its 
true  ornithic  nature  long  before  the  specimen  was  purchased  for 
the  National  Collection,  and  we  by  no  means  regret  the  exceptional 
expenditure  of  so  large  a  sum  as  has  been  given  for  it.  It  is  indeed 
a  most  remarkable  object,  and  as  such,  it  was  most  praiseworthy 
of  those  officers  to  recommend  its  purchase,  and  of  the  trustees  to  ven- 
ture the  risk  of  blame  from  parsimonious  economists,  by  acquiring  it 

*  Found,  with  turtle  and  pterodactyle  bones,  amongst  the  phosphate  nodules  of  the 
Upper  Grecnsand  at  Cambridge.  It  is  reported  that  there  has  been  discovered  in  the  lo- 
called  "  Permian,"  but  really  "  Rhstic  "  rocks  of  South  Carolina,  in  which  Dr.  Emmons 
had  discovered  the  small  insectivorous  mammal  Dromathcrium,  the  oi  sacrum  of  a  biid. 
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that  Collection  which  ought  and  does  take  pre-eminence  anioogst 
le  of  all  nations,  although  it  is  packed  ao  close  as  not  to  be  a 
e  as  iaterestiag  or  aa  instructive  as  it  could  and  should  be. 


■a 

h 


Etch  since  the  specimen  has  arrived  and  been  inspected,  an  article 
our  contemporary  '  The  Intellectual  Observev,'  written  with  much 
e  and  a  complete  acquaintance  with  the  bibliogi-aphy  of  the  subject, 
Mr.  U  en  ry  Woodward,  of  the  Britinh  Muaouui,  would  seciii  to  leave 
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an  open  doubt  that  the  ArcbsBopteryx  might  have  reptilian  affinities, 
and  that  Ehamphorhjnchus — the  most  bird-like  of  the  Pterodactyles 
— might  have  had  feathers,  to  preen  which  might  have  been  one  of 
the  offices  of  a  homy  beak  projecting  beyond  the  few  isolated  teeth 
set  near  the  fork  of  the  jaws.  Neither  of  these  surmises  are  tenable. 
The  Khamphorhynchus  had  long  strong  teeth — unless  we  are  mis- 
taken in  our  interpretation  of  the  excellent  example  acquired  with 
other  remarkable  fossils  besides  the  Archseopteryx  in  the  Habedein 
collection — down  to  the  very  end  of  the  albatross-like  bill  or  jaws  (fig.l, 
p.  8) ;  while  no  traces  of  feathers  have  ever  been  met  with  associated 
with  any  of  the  numerous  debris  of  those  reptiles.  As  to  the  Ar- 
chseopteryx,  we  are  not  aware  that  the  inference  originally  arrived  at 
by  Professor  Owen  and  Mr.  Waterhouse,  that  it  was  a  true  bird,  has 
been  successfully  impugned  in  any  way.  Those  palsBontologiats  who 
were  silently  present  at  the  Eoyal  Society's  meeting,  or  who  were 
^'  conspicuous  by  their  absence,"  whose  opinions  we  should  have  been 
g]ad  to  know,  have  maintained  a  significant  silence.  And  the  prac- 
tice of  naturalists  in  this  respect  seems  nowadays  like  the  practice  of 
superior  officers  in  Oovemment  establishments, — to  find  fault  when- 
ever  they  can,  but  never  to  give  any  praise. 

It  is  most  instructive  to  find  in  this  fossil  that  more  generalised 
type  of  structure  presented  by  extinct  birds  of  the  Mesozoic  age. 
The  birds  whose  remains  have  been  found  in  the  Triassic,  or  as 
modeiTi  American  geologists  suggest,  Liassic  or  Oolitic,  sandstones  of 
Connecticut,  belong  to  the  Cursorial  type.  These  birds  have  been 
placed  "  at  the  lowest  step  of  the  scale  of  ornithic  organization."  In 
the  abrogation  or  non-development  of  the  wings,  and  in  the  number 
and  direction  of  the  toes,  whose  impressions  have  been  afforded  to  us, 
we  have  evidence  of  a  less  amount  of  ornithic  specialization  in  them, 
and  a  larger  retention  of  the  original  vertebrate  characters.  In  the 
Archa)opteryx,  the  oldest  bird  of  which  osseous  remains  have  as  jet 
been  found,  we  have  also  the  retention  of  the  more  generalized  type, 
but  in  another  direction.  The  wings  are  indeed  functional  and  capa- 
ble of  flight ;  the  shape  of  the  pectoral  ridge  on  the  humerus,  and  of 
the  furculura,  prove  this ;  and  the  hinder  extremities  are  modifiied 
for  perching. 

But  in  the  twenty  caudal  vertebrsB,  we  see  the  persistence  of  the 
law  of  generalization.  In  all  embryo  birds  the  caudal  vertebras  are 
distinct:  as  life  progresses,  anchylosis  goes  on  and  they  become 
shortened  and  united  together.     The  eighteen  vertebrss  in  the  young 
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ostrich  ara  thus  reduced  to  nine  in  the  adult.  In  the  retention  of 
the  separate  vertebra  of  the  tail,  the  Archnoptery x  presents  an  ex- 
ample of  the  persistence  of  embryonic  or  more  generalieed  characters, 
and  aSbrds  a  demonstration  of  the  great  truth,  often  obscured  of  late 
yean,  that  there  exists  a  certain  representation  of  the  career  of  any 
single  animal  in  the  various  stages  through  which  the  life  system  of 
the  world  has  passed. 

If  there  be  any  who  yet  entertain  a  doubt  of  the  ornithic  character 
of  the  specimen,  and  are  misled  by  the  occurrence  of  Archasopteryx 
in  the  Solenhofen  slate,  the  veiy  metropolis  of  Pterodactylea,  to 
suspect  any  reptilian  affinities  for  it,  we  hope  that  they  will  compare 
the  hind  foot  of  the  Archsopteryx  with  that  of  any  bird,  and  with 
that  of  the  longtniled  Fterodactyle  (Bamphorhynchus)  from  the 
same  Solenhofen  beds,  in  the  British  Museum.  In  the  birds  we  see 
the  foot  compact,  stout,  with  an  opposable  hinder  unguiculate  digit, 
capable  of  prehenaiou  or  of  active  support.   In  the  reptile  the  bomo- 

DmaiBunon  or  Bibdi. 
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logous  oi^n  is  Blender,  without  nny  opposable  digiti,  and  bo  weak 
tliiit  it  could  only  have  &ffurded  a  very  feeble  support  (figs.  2  uid  3, 
j>.  3).  We  do  see  nothing  in  tbe  Batnphorhynchus  approwhiog  to 
the  powerfut  claws  of  the  Pappenheim  long-tailed  bird. 

Tlie  foregoing  diagram  (p.  6)  will  afford  an  idea  of  the  diatribntiaii 
of  the  various  orders  of  birds  in  Mesozoic  strata. 

The  following  table  shows  the  distribution  of  some  of  the  mon 
striking  types  of  Ftcrosauria  throughout  the  upper  Mesoioic  beds. 

DuTBiBLTioN  or  Ftbkodicttus. 
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X    1 

Fossil  birds'  feathers  have  not  alone  been  obtained  from  tbe  SoIeDr 
bofen  slate.  In  the  Miocene  rocks  of  Bonn,  as  well  as  inBraunkobl, 
near  Aix,  osnniplt'B  have  been  discovered. 

We  are  sorry  tliere  ia  a  craek  in  the  Arcliampteryx  atone,  and  an 
absent  piece  just  where  we  would  rather  not  havo  uiisBcd  it ;  that 


1CACKIS — THE  AEROKAUTS  OF  THE   SOLEWHOFEW  AGE.  7 

»,  just  where  we  saspect  the  head  might  have  been.  The  cranium, 
it  is  true,  may  be  still  in  one  or  other  of  the  slabs,  or  it  never  may 
have  been  in  either  at  all.  If  the  bird  is  the  rejected  or  lost  prey  of 
some  stronger  creature,  the  head  may  have  been  torn  off,  and  with 
the  attached  neck,  may  have  been  left  on  the  dry  ground  else* 
where,  or  deposited  in  some  other  place  miles  away.  But  the  pre- 
sence or  IPnown  existence  of  the  head  would  have  prevented  any 
reptilian  mystery ;  and  the  current  statement  that  the  head  of  the 
Guadaloupe  human  skeleton  in  the  British  Museum  is  in  a  museum 
in  South  Carolina,  causes  one  to  feel  a  silent  hope  that  by  no  similar 
secretive  principle  may  we  be  astonished  hereafter  by  the  discovery 
of  the  head  of  ArchsBopteryx  in  some  Continental  museum.  In 
the  block  there  is  a  semicircular  portion,  apparently  of  bone,  which  we 
have  smspected  might  be  a  part  of  the  skull ;  but  we  certainly  should 
experience  something  like  a  sensation  of  relief,  if  we  were  to  learn  that 
through  the  aid  of  the  Museum  lapidary,  the  head  was  yet  existent  in 
the  matrix.  However,  for  what  we  have  got  we  ought  to  be  thankful ; 
mnd  especially  are  our  praises  due  to  the  learned  Superintendent  of 
the  Natural  History  Department,  for  his  able,  lucid,  perspicuous,  and 
convincing  interpretation  of  these  extraordinary  remains. 

Since  the  above  was  written,  Mr.  Henry  Woodward  has  kindly 
handed  us  the  cast  (fig.  I,  p.  1)  of  the  interior  of  the  skull  of  a 
carnon  crow,  which  has  been  prepared  by  Mr.  John  Evans,  F.S.A., 
who  was  struck  with  the  resemblance,  as  he  fancied,  between  the 
brain  of  a  bird  and  the  little  limestone  concretion  within  the  bone- 
mark  to  which  we  have  referred.  r 

This  suggestion  was  so  probable,  that  we  at  once  instituted  a  close 
comparison,  and  with  the  assistance  of  Mr.  Carter  Blake,  we  believe 
we  have  decisively  made  out  the  actual  parts  of  the  brain  indicated 
by  that  seemingly  unimportant  protuberance,  and  for  the  apt  means 
of  the  determination  of  which  too  much  praise  cannot  be  given  to 
Mr.  Evans.  The  story  then,  as  we  read  it,  is  that  a  portion  of  the 
skull,  and  what  may  be  termed  the  fossil  brain,  still  remain  in  the 
alab.  We  will  now  attempt  to  describe  this  protuberance  in  the 
limestone  as  a  fossil  brain.  The  anterior  part  of  the  brain  is  pre- 
sented vertically  to  the  spectator,  or  stands  out  perpendicularly  from 
the  face  of  the  stone.  At  its  apex  the  site  of  the  olfactory  lobes  are 
very  evident,  as  is  also,  running  down  towards  them,  the  median  line. 

The  intumed  edge  of  the  cerebral  hemispheres  is  also  easily  made 
out,  and  some  trace  of  the  optic  lobe  beneath  the  brain  may  perhaps 
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bo  detected.  Hound  the  back  of  the  counterpart  cavity,  in  the  op- 
posing slab  of  stone,  a  portion  of  the  transverse  section  of  the  back 
of  the  skull,  showing  the  bony  intercerebral  ridge,  is  to  be  met  with. 

There  is  near  this  space  a  conchoidal  fracture,  which  Mr.  Blake 
thinks  might  be  the  impression  of  the  parietal  and  frontal  bones ;  but 
although  we  believe  these  bones  were  within  the  region  of  this  space, 
we  think  the  conchoidal  fracture  has  been  produced  by  artificial 
means.  The  proximity  of  these  cerebral  and  cranial  relics  to  one  of 
the  missing  pieces  of  stone,  renders  it  highly  desirable  that  some 
pains  should  be  taken  to  obtain  it,  as  the  beak  of  the  bird*s  bead 
would  have  probably  projected  upwards  and  inwards  into  it,  as  it 
covered  the  brain  in  the  slab  containing  the  chief  remains.  That  ia 
to  say,  the  Archceopteryi's  head  would  have  rested  on  its  back  on 
the  mud,  with  possibly  one  or  two  of  the  cervical  vertebra  attached 
to  it,  the  beak  thus  projecting  directly  upwards,  exactly  as  we  usually 
find  those  of  dead  gulls  and  other  birds  on  our  present  shores. 

This  evidence  goes  far  to  support  the  admirable  inferences  of  Pro- 
fessor Owen,  as  the  fossil  brain  presents  true  bird's  characters,  and 
can  thus  be  perfectly  distinguished  from  the  very  peculiar  form  of 
brain  in  reptiles. 

Explanation  op  Plats  I. 

r,  cost« ;  sc,  scapula ;  A,  humerns ;  f/,  ulna ;  r,  nulius ;  cr,  carpals ;  t\  ilium  ;/>  femur ; 
i,  tibia ;  mi,  metatarsus ;  p,  phalanges ;  ca,  cauda  (tail) ;  6,  fossil  brain ;  a,  acetabulam ; 
1  and  2,  carpal  hooks. 


ON  DIDTMODON,*  A  NEW  GENUS  OF  MINUTE  AE- 
TTODACTYLE  MAMMALIA,  FEOM  THE  EOCENE  OF 
VAUCLUSE. 

By  Chables  Cabteb  Elae:e,  Esq., 

Lecturer  on  Zoology  cU  the  London  Inatitution. 

Since  the  original  foundation  of  the  genus  Dichobune  by  Ciivier,t' 
and  the  critical  observations  made  thereon  by  Owen, J  the  national 
collection  has  continued  to  receive  new  accessions,  indicating  the  ex^ 
istence  of  a  certain  range  of  variation  in  the  molars  of  that  genus. 

The  specimen  (No.  30673)  in  the  British  Museum  collection,  i^ 
figured  in  Plate  11.,  by  Mr.  Mackie.     It  consists  of  the  three  molars 
of  the  right  side  of  a  species  of  small  quadruped  closely  resembling^ 
Dichobune.     The  length  of  the  fractured  ramus  containing  thes^ 
teeth,  of  which  the  inner  aspect  is  exposed  to  the  observer,  mea^ — 

*  From  iiUvfiosy  ticofold,  and  6Sovs,  tooth. 

t  'Ossemens  Fossiles/  vol.  v.,  passim. 

i  Quarterly  Journal  of  the  Geological  Society,  vol.  xiu.  1857,  p.  254. 
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1.  DIDYMODON    VAUCLUSIANUS  :  2.  Top  View  of  Molu 

i   EQUUS    UACKOONATHUS  (oa«-fQUrth  liDsar). 
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sures  27inm. ;  its  greatest  vertical  depth  between  the  penultiiuate 
and  last  molar  being  11mm. 

The  last  molar  (m  3)  measures  7mm.  in  length,  and  4  in  breadth. 
Its  form  is  quadricuspid ;  the  two  outward  cusps  being  least  eroded ; 
from  the  ectoposterior  cusp  is  developed  a  slight  basal  talon,  ex- 
tending towards  the  entoposterior  cusp,  which  is  the  smallest  of  the 
four,  pyramidal,  and  acuminate ;  the  entoanterior  cusp  is  larger,  and 
is  tipped  with  a  small  exposed  ring  of  enamel ;  the  ectoanterior  cusp 
is  much  worn ;  there  is  no  trace  of  the  distinct  hinder  lobe  of  Xipho- 
don,  which  lobe  in  the  Dichobune  (sp.  ?)  from  Hordwell,  marked 
29714  §  in  the  British  Museum,  exhibits  a  well-marked  bicuspid  divi- 
sion, having  the  effect  of  rendering  the  ultimate  molar  in  that  speci- 
men virtually  hexacuspid,  to  a  greater  extent  than  in  the  Dichobune 
ovina. 

The  second  molar,  7mm.  in  length  and  4  in  breadth,  has  also  four 
cusps ;  the  ectoposterior  one  being  the  most  worn,  and  having  a  dis- 
tinct basal  posterior  talon  riinning  from  it  to  the  foot  of  the  ento- 
posterior cusp ;  the  two  anterior  cusps  are  much  the  highest,  a  sabre- 
shaped  band  of  enamel  running  from  the  base  of  the  ectoanterior 
cusp  nearly  to  the  summit  of  the  entoanterior  cusp. 

The  fractured  first  molar  has  the  posterior  half  broken  away  be- 
neath the  maxillary  alveoli ;  it  exhibits  the  traces  of  a  distinct  fang ; 
its  anterior  portion  shows  an  eroded  surface,  affording  a  slight  re- 
semblance to  the  bicrescentic  contour  of  the  same  part  in  Dichobune. 

I  have  compared  this  fossil  with  the  specimens,  figures,  and  de- 
scriptions accessible  to  me  of  Dichobune,  Xiphodon,  Cainotherium, 
Hyaegulus,  Amphitragulus,  Tapirulus,  Aphelotherium,  Dichodon, 
Heterohyus,  Acotherulum.  Of  the  latter  genus,  which  closely  ap- 
proached Didymodon,  G^ervais  remarks  as  follows: — ^^The  Acotherulum 
taturninum  appears  to  be  related  to  the  Dichobunes ;  but  its  hinder 
molars  have  only  2  tubercles  on  each  ridge,  and  in  this  relation  it  has 
most  analogy  with  PalsBochserus  and  Choeromorus,  for  Dichobune 
has  3  tubercles  on  the  anterior  ridge."  Gervais  figures,  on  his  24th 
plate,  the  4  antepenultimate  superior  molars,  and  3  inferior  molars  of 
the  left  side.  These  were  obtained  from  the  lignites  of  Debruge, 
near  Apt.  The  lower  teeth  differ  from  Didymodon,  should  my  inter- 
pretation of  their  homologies  prove  correct,  by  having  a  distinct 
quinquecuspid  pattern  to  the  2nd  molar,  whilst  the  3rd  molar  exhi- 
bits (so  far  as  the  fractured  tooth,  half  of  which  is  broken  away,  can 
yield  any  decided  information)  no  trace  of  the  well-denned  dichoto- 
mous  division  of  its  posterior  portion  in  the  new  form. 

In  Heterohyus  armatus  the  last  molar  is  "  tuberculeuse,  tres-^mous- 
see,  simulant  en  avant  une  fausse  colline  transverse  un  peu  oblique** 
(Gervais,  pi.  xxxv.  p.  7),  the  difference  existing  between  the  pe- 
nultimate and  antepenultimate  molars  of  the  two  forms  precluding 

*  This  specimen  (No.  20714)  consists  of  the  last  and  half  the  penulliraate  molars  of 
a  Dichobone  ;  the  former  measuring  14  mm.  in  length  and  8  mip.  in  breadth.  In  the 
specimen  marked  29856  th^  cosps  on  the  posterior  lobe  are  worn,  the  breadth  as  well 
as  the  length  of  the  teeth  being  much  smaller  than  in  297 14. 

VOL.  YI.  C 
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tho  supposition  that  any  degree  of  wear  could  have  worn  the  teeth  of 
Didymodon  down  to  the  condition  of  Heterohyus. 

In  Dichodon  the  well-marked  bicrescentic  form  of  the  molars,  and 
the  absence  of  the  tendency  to  develope  4  pyramidal  cusps,  with  traces 
of  a  posterior  talon  exhibited  in  Didymodon,  render  further  com- 
parison unnecessary. 

In  Aphelotherium  Duvemoyi^  Gerv.,  derived  from  the  Paris  gypsum, 
which  bears  many  curious  points  of  resemblance  to  Didymodon,  and 
which  I  only  know  by  Gervais'  figures,  the  view  of  the  1st  and  2nd 
molars  from  above  (pi.  84.  loc.  cit.  No.  136)  presents  a  totally  dissi- 
milar aspect.  The  two  ridges  into  which  the  worn  molar  there  de- 
picted is  divided,  are  more  oblique  than  in  Didymodon,  while  the  3rd 
molar,  which  in  figs.  13  and  13*  is  seen  concealed  in  the  alveolus,  ex- 
hibits three  distinct  ridges. 

Tapir ulus  hyracinu9^  of  Gervais,  is  another  closely  allied  form.  In 
Gervais'  definition  of  the  genus,*  he  says,  "  Lower  posterior  molars 
with  two  very  distinct  transverse  ridges,  incompletely  united  by  a 
weak  keel  perpendicular  to  their  axis,  instead  of  being  oblique;  a 
strong  posterior  talon ;  that  of  the  last  resembling  a  third  ridge  less 
large  than  the  two  others."  The  posterior  talon  of  the  hinder  molar 
in  Gervais'  plate  (34,  3  and  3")  projects  far  more  in  a  posterior  di- 
rection than  the  presumed  homologous  rudiment  in  the  Didymodon, 
and  this  difterence  is  observed  in  a  less  degree  in  the  preceding  tooth. 
The  ridges  in  Tapirulus,  transverse  to  the  tooth's  axis,  are  too  well 
marked  to  render  it  likely  that  they  may  have  been  produced  by  tho 
worn  enamel-folds  of  the  denuded  cusps  in  an  old  Didymodon. 

Hyagulus  coUotarsuSj  of  Pomel,  which  in  the  other  dental  charac- 
ters of  its  lower  jaw  agrees  with  the  typical  Cainotheria,t  differs 
from  them,  accor'ding  to  that  writer,  in  the  deeper  division  of  the 
inner  points  of  the  second  ridge  of  its  lower  molars.  The  figure  of 
tlie  species  which  Gervais  presumes  to  be  identical  with  Hya3gulu8, 
and  names  Cainotherium  Courtoisii  (pi.  35.  f.  4,  and  pi.  34.  fijj.  6)  dis- 
tinctly shows  a  third  posterior  ridge  divided  apparently  into  two 
cusps  to  the  third  lower  molar  tooth.  In  Choeromorus,  from  the  ac- 
cessory cusp  of  the  last  molar  has  a  tendency  to  a  ternate  division, 
which  is  seen  in  the  eroded  molar  of  C.  aimpleXy  and  more  promi- 
nently in  C.  mamm  Hiatus,  In  Pala>ochoerus,  from  the  accessory  cusp, 
seen  laterally,  is  as  high  as  the  two  other  cusps  of  the  last  molar, 
and  even  higher  than  the  two  median  cusps. 

Cainotherium,  Xiphodon,  Dichodon,  and  Dichobune,  each  exhibit 
the  same  third  lobe  to  the  last  mojar  as  in  Dichodon,J  repeating  tho 
characters  of  the  two  previous  lobes  of  the  same  tooth.  In  Dicho' 
hune  ovina,  this  lobe,  probably  owing  to  the  less  degree  of  wear  in 
the  specimens,  assumes  more  the  character  of  an  elevated  unequal 
cusp,  which,  however,  as  Prof.  Owen  has  pointed  out,  "  plainly  con- 

*  Loc.  cit.  |).  50. 

t  *  Geologist,'  vol.  V.  1862,  p.  32  and  p.  124. 

t  Owen,  '  Quarterly  Journal  of  the  Geological  Society/  vol.  xiii.  1857.  pi.  iii.  fig-  3. 
The  lobe  is  here  marked  </. 
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sists  of  a  pair  of  cones ;  the  inner  one  being  rudimentary,  the  outer 
one  of  the  same  anteroposterior  extent  as  the  normal  outer  cone,  but 
lower  and  thinner,  and  oblique  in  its  position."  It  is  this  accessory- 
lobe,  which  in  the  ruminant  division  of  Artiodactyla  is  strongly  de- 
Teloped. 

In  the  Amphifraaulus  communis,  from  the  lacustrine  marls  of  Eon- 
zon,  near  Puy-en- Velay,  the  accessory  lobe  is  more  outwardly  and 
obliquely  developed  than  in  Didymodon,  and  the  same  remark  applies 
to  the  Jtiphodon  ffracile. 

I  have  been  slowly  led  to  the  conclusion  that  the  specimen  in 
question  is  not  to  be  identified  with  any  of  these  genera,  from  the 
lower  Tertiary  deposits.  At  the  risk  of  burdening  the  overloaded 
terminology  of  the  fossil  herbivorous  Ungulates  with  a  new  name,  I 
have  been  led  to  give  it  generic  distinction.  The  specific  name 
Vauclusianum  is  derived  from  the  locality. 

Should  it  be  placed  amongst  the  Artiodactyles,  under  which  order 
it  seems  to  be  categorized,  its  place  will  be  found  near  to  Dichobune, 
Acotherulum,  and  Aphelothenum.  At  the  same  time,  there  is  a  cer- 
tain resemblance  to  Tapirulus,  which  should  preclude  us  from  confi- 
dently denying  that  it  may  have  perhaps  formed  part  of  the  family  of 
small  pachyderms,  congeners  or  the  great  Lopniodontoid  Perisso- 
dactyles. 


ON  THE  AGE  OF  THE  DARTMOOE  GEANITES. 

By  W.  Pengellt,  P.O.S. 

Though  our  science  has  risen  above  the  stage  from  which  she  taught 
that  all  granites  are  parts  of  the  original  crust  of  the  earth ;  though 
she  has  advanced  so  tar  as  to  doubt  whether,  in  all  cases,  the  granitic 
was  the  first  phase  of  rock-existence  which  the  materials  composing 
it  assumed,  and  to  entertain  the  question  whether  such  rocks  may 
not  be  the  extreme  form  of  metamorphism,  which  has  obliterated  all 
traces  of  an  earlier  condition;  and  though  she  may  prudently  decline 
to  point  out,  in  the  large  circle  of  her  rocky  acquaintances,  one  mass 
of  crystalline  unstratified  rock  which,  as  such,  can  be  proved  to  be 
older  than  some  known  beds  of  mechanical  origin ;  it  remains  to  be 
the  rule  rather  than  the  exception  to  meet  with  persons,  frequently 
n  ell-informed,  and  not  without  an  interest  in  geology,  who  still  cling 
to  the  notion,  or  allow  it  to  cling  to  them,  that  every  mass  of  granite 
is  a  primitive  rock,  in  the  strict  chronological  import  of  the  term ; 
and  represents  a  period  in  the  earth's  history  prior  to  the  possible 
existence  of  sedimentary  strata,  or  of  organized  beings.  Indeed  the 
opinion  that  granite  is,  in  all  cases,  a  primary  rock,  has  so  large  a 
place  in  the  public  mind,  that  one  might  prudently  hesitate  before 
tlirowing  such  a  question  as  "  What  is  the  age  of  the  Dartmoor 
granite  ?"  before  any  audience  having  a  very  large  admixture  of  the 
popular  element. 
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It  has  long  been  known  that  the  age  of  the  granitic  rocks  of  Dart- 
moor can  be  safely  limited  on  the  side  of  antiquity.  That  they  are 
less  ancient  than  the  culmiferous  beds  of  North  and  Central  Devon 
has  been  established  on  satisfactory  evidence  produced  by  various 
observers. 

Sir  Henry  De  la  Beche,  in  his  *  Report,'  says,  "  The  intrusion  of 
the  Dartmoor  mass  was  certainly  after  the  deposit  of  the  carbo- 
naceous series  of  North  Devon,  be  the  age  of  that  series  what  it  may ; 
it  thrusts  the  southern  portion  of  this  series  northwards  to  Oai- 
hampton,  cuts  oif  the  ends  of  trappean  bands  and  of  associated  beds 
of  grit  and  shale  near  Cristow  and  Bridford,  and  sends  veins  into  it 
in  the  valley  of  the  Dart,  at  the  junction  of  the  two  masses  of  rock."* 

Professor  Sedgwick  and  Sir  B.  I.  Murchison,  in  their  paper  on 
"  The  Physical  Structure  and  Older  Stratified  Deposits  of  Devon- 
shire," say,  "  Granito  veins,  passing  from  the  central  mass  into  the 
superimposed  stratified  rocks,  are  found  on  all  sides  of  Dartmoor. 
Wo  have  seen  them, above  Ivybridge,  injected  amongst  the  oldest 
slates  of  Devonshire ;  and  near  Oakhampton  we  have  seen  them  in 
like  manner,  penetrating  the  culm-measures ;  and  they  are  finely  ex- 
posed in  the  beautiful  gorges  of  the  Teign  and  the  Dart,  where  those 
rivers  descend  from  the  granite  to  the  culmiferous  series.  These  ex- 
amples, to  which  we  could  add  many  more,  are  sufficient  for  our  pu^ 
pose.  Now  these  veins,  taken  in  general,  are  mere  prolongations  of 
the  central  granite,  inseparable  from  it,  and  contemporaneous  with 
it ;  they  cannot  therefore  (as  the  granite  is  one  mass)  be  contempo- 
raneous with  stratified  rocks  of  different  ages.  Consequently  thej 
are  true  veins  of  injection,  and  the  granite  was  protruded  at  a  time 
posterior  to  all  the  other  stratified  systems." f  In  another  part  of 
the  same  paper  these  authors  go  on  to  say,  "  It  appears  that  the  rocks 
of  Devon  and  Cornwall  belong  to  three  periods  of  formation.  Tbe 
oldest  includes  the  various  groups  of  slate  rocks,  and  at  least  a  part 
of  the  associated  traps.  The  next  includes  the  culm  series,  the  upper 
division  of  which  contains  fossils  identical  with  those  in  the  upper 
division  of  the  coal  measures.  The  granite  belongs  to  the  newest 
period."  J 

Mr.  Godwin- Austen,  in  his  paper  on  "  The  Geology  of  the  Soutb- 
East  of  Devonshire,"  speaks  of  similar  granite  veins,  and,  in  a  some- 
what qualified  manner,  confirms  the  opinion  of  the  authors  just  quoted 
respecting  the  chronology  of  the  granite ;  stating  that  "  The  obsenra- 
tion  of  Professor  Sedgwick  and  Mr.  Murchison,  above  quoted,  as  to 
the  age  of  the  Dartmoor  granite,  applies  necessarily  to  the  schoriy 
portion  alone,  which  comes  in  contact  with  sedimentary  deposits,  for 
the  entire  mass  is  not  of  the  same  age."  He  then  gives  a  figure  of  a 
section,  "  showing  the  manner  in  which  the  usual  porphyritic  granite 
has  intruded  itself  among  such  as  had  already  become  compact  and 
jointed,  and  containing  schorl,"  and  adds,  "  Again,  this  porphyritic 

•  *  llcport  on  the  Geology  of  Cornwall,  Devon,  etc.,*  p.  165. 
t  Gcol.  Trans.,  2nd  scries,  vol.  v.  part  iii.  p.  080. 
X  (icol.  Trans.,  2u(l  scries,  vol.  v.  part  iii.  p.  087. 
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and  micaceous  granite  is  traversed  by  elyans  of  a  compact,  fine-grained 
stone,  presenting  no  distinct  crystallization  of  any  or  its  constituents, 
and  they  have  evidently  been  protruded  posterior  to  the  consolida- 
tion of  the  rocks  in  which  they  occur.  The  facts  here  noticed  war- 
rant the  conclusion  that  it  (the  Dartmoor  region)  contains  granite  of 
three  distinct  ages."  *  • 

More  recently  Mr.  Ormerod,  who  most  assiduously  uses  the  faci- 
lities which  his  residence  at  Chagford  gives  him  for  the  study  of  this 
subject,  has  mentioned  several  localities  where  granite  veins  occur  in 
the  carbonaceous  rocks;  he  states  that,  at  one  place  on  the  river 
Teign,  "  the  veins  throw  off  branches  into  the  adjoining  rock,  and 
vary  in  thickness  from  a  thin  filament  to  a  breadth  of  about  eighteen 
feet.'*  He  adds,  that  "  the  veins  contain  portions  from  the  adjoining 
carbonaceous  beds,  sometimes  so  slightly  removed  from  the  original 
position  that  it  can  be  traced ;  in  the  larger  veins  some  of  the  masses 
are  rounded,  as  if  they  had  undergone  attrition,  but  some  (about  a 
cubic  foot  in  size)  still  preserve  their  angularity.'*  t 

There  can  be  no  doubt,  then,  that  the  Dartmoor  granites  are  less 
ancient  than  the  culmiferous  beds  of  North  and  Central  Devon. 
Our  next  business  is  to  find,  if  possible,  a  modern  limit  to  their  age. 

Amongst  the  stratified  rocks  of  the  county,  the  red  conglomerates 
and  sandstones,  which  give  such  a  character  to  the  cliffs  and  soil  of 
Sooth  Devon,  succeed,  in  ascending  order,  the  culmiferous  beds 
already  spoken  of;  they  are  the  next  more  modern.  Now  con- 
glomerates may  be  regarded  as  natural  museums,  in  which  we  are 
likely  to  find  specimens  of  all  pre-existing  rocks  occurring  in  their 
neighbourhord,  and  the  fact  that  any  rock  existing  in  a  given  loca- 
lity has  no  representative  fragment  in  an  adjacent  conglomerate,  though 
merely  negative  evidence,  would  not  be  a  bad,  though  by  no  means 
an  unimpeachable,  basis  on  which  to  found  the  opinion  that  such 
rock  is  more  modern  than  the  conglomerate  thus  destitute  of  any 
indication  of  its  existence.  Such  an  opinion,  however,  would,  of 
course,  be  overthrown  by  the  first  fragment  which  further  research 
might  bring  to  light. 

Sir  Henry  De  la  Beche  says,  "The  evidence  of  the  Dartmoor 
granite  having  occupied  its  present  relative  position,  anterior  to  the 
early  part  of  the  (New)  Red  Sandstone,  is  not  always  so  clear  as  could 
be  desired ;  for  among  all  the  pebbles  of  the  red  conglomerate  ex- 
tending from  Torbay  to  Exeter,  we  have  not  been  able  to  detect  any 
portion  of  it,  though  the  granite  ranges  so  near  that  part  of  the  red 
conglomerate.  In  the  tongue  of  red  sandstone  and  conglomerate 
which  runs  from  Crediton,  amid  the  carbonaceous  series  by  North 
Tawton  and  Sampford  Courtney  to  Jaeobstow,  we  have,  however, 
detected  pebbles  like  some  varieties  of  Dartmoor  granite."  J 

It  must  be  confessed  that  this  is  not  a  very  pronounced  opinion  in 
favour  of  the  North  Tawton  pebbles  being  of  Dartmoor  origin.     In 

♦  Geol.  Trans.,  2nd  teries,  vol.  vi.  part  ii.  p.  477. 

t  Quart.  Jour.  Geoi.  Soc,  vol  xv.  p.  192. 

J  *  Keport  on  the  Geology  of  Cornwall,  Devon,  etc./  p.  166. 
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his  paper,  however,  in  the  *  Memoirs  of  the  Geological  Survey  of 
Great  Britain,'  the  same  author  speaks  of  them  in  a  somewhat  more 
decided  tone  as  follows : — **  Among  the  pebbles  of  the  new  red  sand- 
stone conglomerate  nearest  to  Dartmoor,  granite  from  it  is  scarce, 
some  varieties  having  been  only  found  on  the  north,  by  Tawton  and 
Sampford  Courtney.'*  * 

Geologists,  however,  have  by  no  means  all  concurred  in  this 
opinion  respecting  the  so-callea  "  granite  pebbles."  Thus  we  find 
Mr.  Godwin-Austen — and  probably  few  geologists  are  so  intimately 
acquainted  with  the  district — ^in  his  paper  already  quoted,  expressing 
himself  thus  : — "  In  the  study  of  detritic  formations  the  identification 
of  mineral  fragments  becomes  of  almost  equal  importance  with  that 
of  organic  remains  ;  in  the  present  instance  they  afford  only  negative 
testimony ;  but  as,  from  the  absence  of  volcanic  fragments  in  the 
conglomerate  Eocene  beds  of  Central  France  we  infer  the  relative 
age  of  the  volcanic  outbursts  of  that  region,  so,  as  no  granite  pebbles 
have  been  found  among  the  various  matemls  of  which  the  new  red 
^conglomerate  is  composed,  we  may  conclude,  that  at  the  period  of  its 
accumulation  the  granite  of  Dartmoor  could  not  have  been  exposed, 
particularly  when  we  bear  in  mind  that  the  two  formations  are  at 
piesent  separated  only  by  the  valley  of  the  Teign. 

The  beds  of  the  greeusand  of  the  Hal  dons  and  the  Bovey  valley, 
in  the  thin  mica,  sharp  quartzose  crystals  and  seams  of  felspar  clay, 
suggest  that  they  may  have  resulted  from  a  decomposed  granitic  dis- 
trict ;  but  here  again,  although  fragments  of  all  the  older  rocks  occur 
in  the  conglomerate  beds  at  the  base  of  the  greeusand,  granitic  peb- 
bles are  altogether  wanting ;  nor  do  we  meet  with  them  until  we 
arrive,  in  ascending  order,  at  those  superficial  accumulations  which 
cap  the  Haldons,  when  they  appear  in  great  abundance  associated 
with  rolled  flints,  and  worn  like  marine  shingle.  Possibly,  then,  the 
rise  of  the  granite  of  Dartmoor,  in  its  present  form,  may  belong  to 
a  period  comparatively  recent."  t 

8ir  Charles  Lyell  says,  "  The  granite  of  Cornwall  is  probably  of 
the  same  date,"  (as  that  of  Dartmoor)  "  and  therefore  as  modern  as 
the  carboniferous  strata,  if  not  much  newer. ^^X  This  expression  is 
evidently  very  guardedly  indefinite,  much  more  so  probably  than 
would  have  been  the  case  had  that  distinguished  author  been  satisfied 
that  the  pebbles  in  question  were  really  granite. 

Happening,  a  few  years  ago,  to  be  at  North  Tawton,  I  mentioned 
the  subject  to  IMr.  William  Vicary,  then  resident  there.  He  imme^ 
diately  took  me  to  the  conglomerate,  and  in  a  few  minutes  extracted 
two  or  three  pebbles,  which  we  both  regarded  as  certainly  of  Dart- 
moor derivation.  I  am  not  sure  that  either  of  us  would  have  con- 
tended that  they  were  true  granite,  if  by  that  term  we  are  to  under- 
stand a  mass  made  up  solely  of  distinct  crv^stals  of  felspar,  quartz, 
and  mica  ;  nor,  thus  defined,  would  any  one  be  prepared  to  call  every- 

*  Memoirs  Gcol.  Survey,  vol.  i.  p.  228. 

t  Geol.  Trans.,  2iid  series,  vol.  vi.  part  ii.  p.  478. 

X  '  Manual  of  Elementary  Gcolopy/  5lh  cd.  p.  587. 
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thing  granite  which  occurs  in  the  true  Dartmoor  country.  Sir  Henry 
De  Li  Beche  says,  "  The  granite  of  Dartmoor  is,  as  a  whole,  a  coarse- 
grained mixture  of  quartz,  felspar,  and  mica,  the  latter  sometimes 
white,  at  others  black,  the  two  micas  occasionally  occurring  in  the 
same  mass.  It  is  very  frequently  porphyritic,  from  the  presence  of 
large  crystals  of  felspar,  and  here  and  there  schorlaceous ;  but  the 
latter  character  is  chiefly  confined  to  the  outskirts,  where  the  Dart- 
moor granite  adjoins  the  slates.  The  schorl  not  unfrequently  occurs 
in  radiating  nests  of  variable  size  and  abundance.  A  complete  pas- 
sage may  generally  be  traced  between  the  compound  of  schorl  and 
quartz,  usually  termed  schorl  rock,  and  the  ordinary  granite.  The 
mica  usually  disappears  as  the  schorl  begins  to  be  abundant,  and 
sometiroea,  though  not  very  commonly  beyond  limited  areas,  the 
granite  is  a  mixture  of  mica,  schorl,  felspar,  and  quartz,  in  nearly 
equal  proportions.  Afler  the  absence  of  mica  the  next  mineral 
which  commonly  disappears  is  the  felspar,  leaving  the  compound 
a  mixture  of  schorl  and  quartz,  the  former  sometimes  occurring  in 
radiating  nests  in  the  latter ;  but  more  commonly  the  two  minerals 
form  an  aggregate  in  nearly  equal  proportions."  * 

This,  though  a  comprehensive,  is  by  no  means  an  exhaustive  de- 
scription ;  considerable  dissimilarity  exists  in  the  size  of  the  aggre- 
gated crystals  in  different  specimens ;  nodules,  apparently  segregative, 
sometimes  occurring  in  the  substance  of  the  ordinary  granite,  might, 
from  the  fineness  of  their  grain,  be  almost  mistaken  for  sandstone ; 
indeed,  I  not  long  since  heard  them  appealed  to  as  proofs  of  tho 
metamorphic  origin  of  granite.  "  Here,"  said  the  appellant,  "  are  un- 
altered remnants  of  the  old  sandstone  rocks,  which,  with  these 
exceptions,  metamorphism  has  converted  into  granite.**  I  do  not 
quote  this  for  the  purpose  of  endorsing  it,  but  simply  to  show  the 
general  dissimilarity  of  the  nodules  to  granite  proper.  Excepting 
their  darker  colour,  they  reminded  me  much  of  the  granite  veins 
which  pass  through  the  older  granite  of  Goatfell,  in  the  Isle  of 
Arran ;  nevertheless  they  are  not  veins  but  nodules,  and  capable  of 
being  extracted,  as  such,  from  the  granitic  mass  containing  them. 
Good  examples  of  such  nodules  may  be  seen,  amongst  other  places, 
at  Shaptor.  about  two  miles  from  feovey  Tracey,  where  I  succeeded 
in  extracting  two  good  specimens.  They  consist  of  very  fine  grains 
of  quartz  and  schorl,  in  about  equal  quantities,  or  with  the  latter 
somewhat  preponderating. 

The  observer  who  enters  a  Dartmoor  quarry  soon  discovers  that 
granite  is  by  no  means  weatherproof;  the  effect  of  the  weather  is 
very  discernible,  fully  a  foot  or  more  within  the  exposed  surfaces ;  a 
more  or  less  dark  or  ferruginous-looking  band,  of  about  the  width 
just  mentioned,  graduates  into  the  unchanged  rock,  and  suggests 
that  small  fragments  might,  through  long  exposure  and  rough  usage, 
undergo  a  very  considerable  change  of  aspect. 

The  boulders  which  occur  so  abundantly  in  the  beds  of  the  Dart- 
moor rivers  and  rivulets  are  found  to  be  more  or  less  changed  in 

•  "  Report,"  p.  167. 
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character ;  were  it  not  that  every  gradation  can  be  readily  supplied,  it 
would  be  sometimes,  at  least,  a  little  puzzling  to  recognize  a  member 
of  the  Dartmoor  family  of  rocks  in  the  fragments  met  with  along  the 
river-courses,  and  which  have  yielded  to  the  various  influences  to 
which  they  have  been  exposed  since  leaving  home.  It  is  these 
travelled  masses  which  must  tell  us  whether  the  red  conglomerates 
of  Devonshire  contain  specimens  derived  from  the  central  upland  of 
the  county ;  and  I  have  no  hesitation  in  believing  that  every  one  ap- 
proaching the  subject  in  this  way  would  pronounce  the  North  Tawton 
pebbles  to  be  of  Dartmoor  origin. 

In  August  last  (1861),  I  met  Mr.  William  Vicary, — who  now 
resides  at  Exeter,  and  is  devoting  himself,  with  great  diligence  and 
success,  to  the  geology  of  that  neighbourhood, — and  again  introduced 
the  subject  of  the  North  Tawton  pebbles ;  on  which  he  informed  me 
that  he  had  recently  found  unmistakable  Dartmoor  fragments  in  the 
red  conglomerate  of  Great  Haldon,  a  well-known  hill  about  five  miles 
south  of  Exeter ;  and  that  a  friend,  to  whom  he  had  mentioned  his 
discovery,  had  called  his  attention  to  the  following  passage  in  Brice*8 
*  History  of  Exeter.'  The  author  is  describing  the  Haldon  red  con- 
glomerate, and  says, ''  In  it  we  have  often  found  rounded  pebbles,  and 
pieces  of  granite  of  the  sameform,^^* 

A  fact  of  so  much  interest  was  not  to  be  neglected ;  accordingly  we 
took  an  early  opportunity  of  starting  for  Haldon.  Passing  through 
Alphington  and  Kennford,  and  leaving  the  great  road  from  Exeter 
to  Plymouth  by  Chudleigh  and  Ashburton,  on  the  right,  for  that 
which  passes  over  Haldon,  in  a  more  easterly  direction,  to  Newton- 
Bushel,  we  reached  our  ground,  about  five  miles  and  a  half  from  Exeter; 
and  Mr.  Vicary  at  once  pointed  out  one  or  two  well-marked  frag- 
ments of  the  true  Dartmoor  series  of  rocks  in  the  conglomerate,  but 
so  far  decomposed  and  disintegrated  that  it  was  impossible  to  extract 
them  in  their  integrity ;  a  further  search  was  soon  rewarded  with 
several  less  perishable  specimens,  amongst  them  representatives  of 
each  kind  of  granite  recognized  by  IVir.  Austen  in  the  Dartmoor 
country ;  namely  schorlaceous  granite,  porphyritic  granite,  and  elvan. 

On  our  way  back  to  Exeter,  we  detectea  two  or  three  well-marked 
specimens  near  Peamore,  about  two  miles  and  a  half  from  the  city. 

That  part  of  Haldon  at  which  the  pebbles  are  met  with  is  about 
five  miles,  in  a  straight  line,  from  the  nearest  point  of  the  granite ; 
the  fragments  found  at  Peamore  must  have  travelled  something  more 
than  a  mile  further.  The  red  conglomerate  approaches  to  withiu 
about  the  same  distance  from  the  granite  at  Newton-Bushel,  and 
several  other  places ;  the  fact,  if  it  be  one,  that  no  such  pebbles  have 
been  found  in  these  localities,  should  stimulate  to  further  and  careful 
search ;  and  if,  after  all,  they  really  do  not  exist  there,  it  need  not  be 
a  matter  of  very  great  surprise ;  changes  in  the  physical  geography 
of  the  district,  amply  sufficient  to  accx)unt  for  it,  may  have  occurred 
since  the  period  of  the  red  conglomerate. 

I  may  state  hero  that  during  the  spring  of  the  present  year  (1861), 
•  '  History  of  Eicter,'  by  Thomas  Brice,  180:8,  p.  114. 


PEKOELLT — ON  THE  AGE   OP  THE   DABTMOOIl   OBANITES.        17 

3r.  Daubeny  pointed  out  to  ino  certain  pebbles,  which  he  thought 
^nite,  in  the  red  conglomerate  at  Livermead,  in  Torbay ;  uiy  own  im- 
)re88ion,  however,,  is,  that  they  are  trap.  I  do  not,  of  course,  sup- 
K)se  that  my  opinion  would  be  of  any  value  when  opposed  to  that  of 
he  eminent  man  just  named,  especially  ou  a  point  of  this  kind.  I 
aerelj  mention  the  fact,  to  show  that  I  have  not  allowed  a  strong 
►ias,  supposing  me  to  have  one,  to  overrule  my  judgment;  or  I  should 
lave  quoted  the  Livermead  pebbles  as  granitic,  on  Dr.  Daubeny *a 
uthority. 

But  waiving  this  point,  I  cannot  regard  it  as  certain  that  the  red 
ocks  of  Torbay  and  of  the  South  Devon  coast  generally  are  entirely 
lestitute  of  Dartmoor  detritus.  Every  one  who  has  paid  attention 
o  the  sandstones  there,  must  be  well  aware  that  in  many  cases  they 
ire  eminently  micaceous ;  this  is  very  noticeable  at  the  Corbons  and 
Liivermead  Head,  in  Torbav,  where  every  newly  exposed  surface 
glistens  with  an  almost  metallic  glance,  from  the  presence  of  nume- 
"ous  large  scales  of  black  mica ;  doubtless  a  result  of  the  destruction 
)f  a  largo  amount  of  pre-existing  rock,  of  which  mica  was  a  consti- 
ment.  It  is,  no  doubt,  true  that  certain  gritty  members  of  the  older 
rocks  of  the  county  sometimes  contain  scales  of  mica ;  it  seems  im- 
possible, however,  that  these  can  have  been  the  source  of  those  found 
in  the  Bed  Sandstone,  for,  so  far  as  I  am  aware,  they  are,  in  the  first 
place,  always  small  instead  of  large ;  and,  in  the  second  place,  in- 
variably white  instead  of  black.  On  the  other  hand,  in  a  passage 
already  quoted  from  Sir  H.  De  la  Beche's  "  Keport,'*  it  is  stated  that 
the  mica  of  the  Dartmoor  granite  is  sometimes  black.  !Nor  is  it 
difficult  to  understand  that  whilst  pebbles  and  boulders  might  be 
unable  to  force  a  passage  to  what  is  now  the  South  Devon  seaboard, 
comparatively  small  thin  flakes  of  mica  succeeded  in  accomplishing 
the  journey.  The  fact,  however,  that  nodules  of  micaceous  trap  occur 
in  the  conglomerate,  renders  it  manifestly  uusafe  to  insist  on  the 
granitic  derivation  of  the  scales  in  tlie  sandstone. 

If  it  be  true  that  granite  pebbles  occur  at  Sampford  Courtney, 
North  Taw  ton  and  Haldon,  but  do  not  exist  on  the  southern  coast 
of  the  county, — in  other  words  on  the  north  and  north-east,  but  not 
on  the  east,  of  Dartmoor, — may  we  not  have,  in  this  fact,  an  indication 
of  the  prevailing  direction  of  the  most  powerful  currents,  or  other 
agents  of  transportation,  in  this  part  of  modern  Devonsliire  during 
the  Red  Sandstone  era  ? 

The  following  appears  to  be  a  strikingly  parallel  case.  The  low 
plain  known  as  Bovey  Heathfield,  in  Devonshire,  is  covered  with  a 
ver}'  coarse  gravel,  and  surrounded,  ou  almost  every  side,  by  hills  of 
considerable  elevation ;  on  the  north  and  west  the  granite  heights  of 
Dartmoor,  fringed  with  traps  and  metamorphic  rocks ;  on  the  north- 
east and  east  the  greensand  hills  of  the  llaldons,  capped  with  vast 
accumulations  of  flint  and  chert;  and  on  the  south  a  range  of  hills, 
extending  from  Newton  towards  Ashburton,  consisting  of  Devonian 
limestone  and  associated  rocks.  The  Bovcy  grav(4  consists  almost 
entirely  of  Dartmoor  material,  a  flint  or  chert  fragment  occurring 
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here  and  there  at  verjr  long  inter?al8.  I  will  not  undertake  to  say 
that  it  contains  no  limestono  detritus,  but  I  certainly  have  never 
seen  or  heard  of  a  fragment  of  the  kind,  though  I  have  frequently, 
and  with  considerable  care,  examined  the  gravel,  and  questioned  the 
men  who  work  amongst  it ;  yet  the  limestone  is  one  of  the  oldest 
rocks  of  the  district.  Accepting  this  negative  evidence  as  trust- 
worthy, it  simply  proves  that  the  direction  of  transportation  was  not 
from  the  south ;  not  that  the  rocks  in  that  direction  have  been  called 
into  existence  since  Bovey  Plain  received  its  surface  covering. 

But  to  return.  The  facts  now  in  our  possession  appear  to  compel 
tlie  belief  tliat  the  Dartmoor  granites  were  not  in  existence  when  the 
carboniferous  rocks  of  Central  and  North  Devon  were  deposited,  but 
did  exist  and  were  exposed  at  the  surface  in  the  red  conglomerate  era. 
In  relation,  then,  to  the  stratified  rocks  of  the  county,  we  have  both 
an  ancient  and  a  modern  chronological  limit  for  the  granites.  Our 
next  question  is.  What  are  the  places  of  the  limiting  rocks  in  the 
chronological  series  of  the  geologist  ? 

There  is  no  difficulty  as  to  the  answer  respecting  the  ancient  limit 
— the  carboniferous  beds.  Professor  Sedgwick  and  Sir  K.  I.  Mur- 
chison,  in  their  paper  already  quoted,  say  "  the  Jlora  of  the  upper 
culms,  as  far  as  it  has  been  ascertained,  agrees  specifically  with  the 
known  flora  of  the  Carboniferous  period.  We  think  we  have  strong 
direct  evidence  to  establish  our  position  that  the  upper  culm  strata 
of  Devon  are  the  geological  equivalents  of  the  ordinary  British  coal- 
fields."* The  same  authors,  m  a  passage  previously  quoted,  state 
that  "  the  upper  division  of  the  culm  series  contains  fossils  identical 
with  those  in  the  upper  division  of  the  coul-measures." 

It  is  not  so  easy  to  settle  the  modet^  limit — the  red  sandstones 
and  conglomerates.  That  they  belong  somewhere  between  the  Car- 
bouiferous  and  Jurassic  systems  there  can  be  no  doubt,  since  they 
overlie  the  culmiferous  beds  and  pass  under  the  Lias ;  but  whether 
they  are  Triassic  or  Permian  has  not  been  considered  so  certain  as 
could  be  desired.  They  are  entirely  destitute  of  fossils,  excepting 
those  only  which  occur  in  the  calcareous  pebbles,  which,  of  course, 
belong  to  the  age  of  the  parent  limestone.  The  sandstones  are  evi- 
dently of  littoral  origin  ;  their  surfaces  frequently  display  irartf-ripple 
marks,  desiccation  cracks,  and  impressions  of  rain-drops ;  but  no  foot- 
prints or  other  organic  traces  have  ever  been  detected  on  them; 
they  apparently  contain  no  palaeontological  evidence  whatever  of 
their  age. 

More  than  one  eminent  geologist  has  been  struck  with  the  angular 
character  of  the  fragments  composing  the  so-called  conglomerate, 
— more  correctly,  breccia, — and  has  remarked  that  in  its  physical 
character  and  general  appearance  the  formation  is  rather  Permian 
than  Triassic.  It  is,  however,  as  is  well  known,  coloured  on  our 
geological  maps  as  being  on  the  horizon  of  the  lower  Trias.  I  am 
not  without  hopes  than  the  granite  pebbles  so  frequently  mentioned 
here  may  help  to  show  that  this  decision  is  correct. 

*  Geol.  Trans.,  Snd  series,  vol.  y\  part  iii.  p.  682. 
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Whatever  may  be  gup  opinion  respecting  the  origin  of  granite, — 
whether  we  hold  it  to  be  a  strictly  igtieous  or  a  thermo-aqueous  pro- 
duct, an  original  or  a  superimposed  phase  of  rock  existence, — we 
are  probably  all  agreed  that  it  was  formed  in  plutonic  depths,  a 
hjposene  formation  requiring  for  its  elaboration  enormous  pressure, 
ana  therefore  at  least  commensurate  resistance  in  a  superincumbent 
crust.  In  the  case  before  us,  the  overlying  mass  existed  at  the  close 
of  the  Carboniferous  period,  or  the  granitic  form  could  not  have  been 
assumed  by  the  Dartmoor  rocks ;  and  it  must  have  been  removed 
and  the  granites  laid  bare  before  the  conglomerate  era,  or  fragments 
of  the  latter  could  never  have  found  their  way  to  Ilaldon. 

Mr.  Sorby  estimates  the  pressure  under  which  the  St.  Austell 
granite  was  formed  as  equivalent  to  that  of  32,400  feet  rock  ;  that  of 
the  mean  of  the  Cornish  granite  at  50,000  feet ;  and  that  of  Ding- 
dong  Mine,  near  Penzance,  at  63,000  feet.  He  gives  no  estimate 
for  Dartmoor,  but  taking  his  lowest,  the  tSt.  Austell  figures,  we  have  a 
pressure  equivalent  to  that  of  a  pile  of  rock  six  miles  in  thickness ; 
out,  since  the  pressure  was  probably  due  to  the  expanding  power  of 
some  agency  acting  beneath  or  within  the  granitized  mass, — requiring 
resistance  and  not  pressure,  strength  and  not  weight  in  the  overlying 
crusty — ^we  will  content  ourselves  with  a  small  fraction  of  this :  never- 
theless there  must  have  been  a  solid  crust  of  vast  thickness  for  de- 
nudation to  strip  off  before  a  granite  pebble  could  have  travelled 
to  Haldon.  Even  if  we  suppose  that  some  paroxysm  uplifted  the 
granite  in  a  solid  state,  so  as  to  shiver  the  overlying  masses,  and 
thereby  facilitate  the  work  of  denudation,  still  the  removal  of  such  a 
mass  of  rock  must  have  required  an  amour t  of  time  so  vast,  that  it 
Reerna  totally  impossible  to  regard  the  red  conglomerates  and  sand- 
stones as  more  ancient  than  the  Lower  Trias ;  and,  even  thus,  what 
an  incalculably  great  value  does  this  stamp  on  the  units  of  geological 
chronology ! 

The  supposition,  however,  that  the  granite  was  thus  thrust  through 
the  overlying  rocks  is  altogether  improbable,  for  the  latter  appear 
to  have  shared  in  all  the  great  movements  which  the  former  may 
have  undergone.  According  to  Sedgwick  and  Murchison,  the  granite 
veins  in  the  older  surrounding  rocks,  "  taken  in  general,  are  mere 
prolongations  of  the  central  granite^  inseparable  from  it,  and  contem- 
poraneous with  it."* 

The  time  of  denudation,  moreover,  vast  as  it  probably  was, 
formed  but  a  fraction  of  the  period  separating  the  culmiferous  and 
red  rocks.  At  the  close  of  the  Carboniferous  period  there  was  no 
Dartmoor  granite ;  after  this  we  have,  according  to  Mr.  Godwin- 
Austen,  the  formation  of  three  distinct  masses  of  granitoid  rocks, 
very  distinguishable  from  one  another,  clearly  results  of  dissimilar 
conditions  within  the  same  area,  and  therefore  referable  to  different 
times.  The  schorlaceous  granite  was  first  formed ;  this  was  succeeded 
by  the  porphyritic  variety  when  the  first  had  become  compact  and 
jointed;  afterwards  the  elvans  were  formed  and  obtruded  into  the 
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porphyritic  mass  subsequently  to  its  consolidation  ;*  then  followed 
the  period  of  denudation;  but  all  this  was  anterior  to  the  com- 
mencement of  the  conglomerate  era,  since  pebbles  of  each  kind  of 
granite  occur  in  the  Haldon  beds,  which  belong  to  the  base  of  the 
red  rocks  of  Devonshire. 

Should  it  be  objected  that  the  granites,  though  requiring  great 
pressure,  were  not  necessarily  formed  beneath  an  accumulation  of 
rocky  matter,  but  possibly  under  an  equivalent  depth  of  sea,  it  does 
not  appear  that  this  can  greatly  affect  the  chronology  of  the  question, 
at  least  by  way  of  abridgment.  Passing  by  all  other  considerations, 
we  should  require  a  lapse  of  time  sufficiently  great  to  carry  down  the 
area  of,  at  least,  central  Devon,  from  the  relatively  high  level  at 
which  the  culm^erous  beds  were  certainly  deposited,  to  an  ocean 
depth  of  enormous  profundity ;  and  time  enough,  too,  after  the  plu- 
touic  masses  had,  at  this  depth,  been  called  into  existence,  to  bring 
it  up  again  within  the  influence  of  the  waves,  so  that  they  might 
detach  samples  of  each  kind  of  granite,  to  be  transported  to  where 
the  conglomerate  was  being  formed. 

Take  what  view  of  the  case  we  may,  an  enormous  period  between 
the  culm  and  conglomerate  series  appears  inevitable ;  a  period  during 
which  great  changes  were  effected  withiu,  and  on,  the  crust  of  the  earth 
— changes  which,  from  their  nature,  could  not  have  been  contempo- 
rary, but  must  have  followed  each  other  in  a  definite  and  ascertained 
order,  and  the  greater  part  of  which  at  least  convulsion  or  cabk 
strophe  must  have  been  powerless  to  produce  or  hasten. 

Unless  we  assume  that  a  great  chronological  interval  elapsed  he* 
tween  the  Carboniferous  and  Permian  periods, — and  to  this  pal«(m- 
tology  appears  to  give  no  sanction,t — the  facts  of  the  case  before  ui  ^ 
seem  to  require  the  belief: —  • 

1st.  That  the  granites  of  Dartmoor  are  not  older,  at  most,  thaa    , 
the  close  of  the  Carboniferous  period. 

2Dd.  That  they  had  been  stripped  bare  by  denudation  when  the    : 
materials  of  the  red  conglomerates  were  being  brought  together. 

3rd.  That  the  red  conglomerates  and  sandstones  are  not  of  hightt 
antiquity  than  the  Lower  Trias. 

4th.  That  the  Permian  period  was  of  great  duration. 


ON  THE  MODE  OF  FORMATION  OF  LIMESTONE 

BANDS. 


By  Rev.  J.  D.  La  Touche,  StoJcesay^  Salop.  j 

WUh  a  Note  by  J.  W.  Salter,  F.a.S.,  A.L.S. 

The  existence  of  layers  of  limestone  at  various  intervals  among  Dm; 
rocks,  while  in  the  intermediate  strata  there  is  a  remarkable  iA 

•  Trans.  Geol.  Soc.,  2nd  scries,  vol.  vi.  part  ii.  p.  477. 
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ciencj  of  that  substance,  is  a  fact  which  I  have  not  seen  hitherto 
Batiafactorily  accoanted  for,  but  of  which  we  may  hope  to  find  some 
rational  explanation. 

The  surface  of  the  country  in  Shropshire,  where  these  rocks 
abound,  may  be  roughly  described  as  consisting  of  ridges  of  hills,  of 
which  one  flank  is  steep,  the  other  shelving ;  the  crest  of  the  ridge 
being  composed  of  a  band  of  limestone,  which,  by  its  hardness,  has 
evidently  resisted  the  action  of  the  denuding  forces  which  have  worn 
away  the  softer  strata,  and  thus  have  formed  the  valleys. 

I.  Now,  while  the  proportion  of  lime  to  earthy  matter  is  immensely 
great  in  these  comparatively  thin  bands  which  form  the  crests  of  these 
hills,  it  is  as  remarkably  deficient  in  the  rest  of  the  strata ;  in  the 
one  case,  the  fossils,  and  their  bed  also,  are  often  found  to  be  a  mass 
of  carbonate  of  lime,  while,  in  the  other,  not  only  the  substance  in 
which  the  fossils  are  deposited  is  deficient  in  that  substance,  but  the 
fossils  themselves  have  frequently  lost  the  lime  which  once,  beyond 
all  doubt,  entered  into  their  composition. 

U.  Besides  these  remarkable  and  extensive  layers  of  limestone,  we 
meet  occasionally  with  minor  bands  of  more  limited  extent,  and  in 
tome  places  with  nodules  of  limestone  varying  from  an  inch  or  two 
to  eighty  feet  in  diameter. 

Such,  briefly,  are  the  facts  of  the  case,  and  attempts  have  been 
made  to  account  for  them  in  the  following  manner  : — 1st.  It  has 
been  supposed  that  occasionally,  during  the  deposition  of  the  strata, 
a  sudden  but  transitory  development  of  caroonate  of  lime  took 
place  in  the  waters  of  the  primeval  seas — an  hypothesis  which  seems 
to  be  at  once  refuted  by  the  existence  of  the  nodules  I  have  alluded 
to:  and,  2ndly,  a  more  plausible  theory,  that  these  bands  have  been 
formed  in  a  manner  analogous  to  coral  reefs ;  that  the  animals  of 
which  the  fossils  are  the  remains,  secreted  vast  quantities  of  lime ; 
that  an  accumulation  of  that  substance  took  place  around  them,  and 
so  ultimately  a  layer  of  limestone  was  formed. 

The  last  hypothesis  seems  to  me  also  unsatisfactory,  for  while  it 
ma^  account  for  those  cases  where  fossils  are  enormously  abundant, 
as  in  acme  parts  of  the  Wenlock  limestone,  it  seems  to  fail  in  those 
where  they  are  absent ;  and  such  instances  are  frequent.  We  find 
large  masses  where  fossils  are  rare,  and  yet  that  they  have  not  been 
destroyed  or  absorbed  in  any  way  is  proved  by  the  existence  of  occa- 
sional specimens  in  a  very  perfect  state.  Witness  such  fossils  as  the 
Ilktnus  Barriensis  ;  the  JEuomphaltis,  and  other  shells  at  Woolhope, 
preserved  perfectly  in  the  midst  of  an  enormous  bed  of  limestone. 
And  does  this  hypothesis  give  any  satisfactory  account  of  the  nodular 
masses  ?  Can  they  be  supposed  to  be  formed  in  the  same  way  as 
coral  reefs  ? 

Altogether,  the  facts  above  mentioned  seem  to  me  to  point  to 
some  kind  of  aggregation  of  particles,  like  to  like,  probably  after  the 
deposition  of  these  strata.  While  they  were  in  the  transition  state 
between  mud  and  rock,  the  limestone  particles  which  had  been 
equably  distributed  throughout  them  arranged  themselves  in  definite 
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laj-era  to  form  otrnto,  or  round  certain  ceutrcs  to  form  nndnles,  in  4 
manner  analogous  to  that  iu  which  metah  cryBtallize  themaelTea  from 
their  vast  dispersion  throughout  the  aubstouce  of  the  globe.  It  is 
quite  true,  we  know  but  little  of  the  effects  of  such  forces,  exerted 
incessantly  during  countless  ages,  but  we  have  good  reason  to  believe 
that  they  have  acted ;  and  may  we  not,  with  some  probability,  refer 
to  thom  auch  pheuomena  as  I  naye  described  ? 

Let  it  be  remembered,  that  two  distinct  facta  demand  esplanatton  ; 
— 1st,  the  preponderance  of  lime  in  certain  comparatively  thin  strata ; 
and,  2udlj,  the  not  less  remarkable  absence  of  lime  in  atrata  enor- 
mously thick.  Are  not  these  facts  correlative  ?  la  it  not  probable 
that  the  lime  which  once  composed  psrt  of  the  fossils  in  the  earthy 
strata  baa  been  agglomerated  m  theae  bands  and  nodules,  by  a  proceas 
on  a  large  scale  analogous  to  that  which  takes  place  in  the  formation 
of  flints,  and,  in  some  degree,  like  the  aggregation  of  the  metala  ? 


Dear  Sir, — I  enclose  the  above  suggestive  note  by  my  friend  the 
Bev.  J.  La  Touche,  a  working  geologiat,  trained  in  the  the  Ludlow 
school. 

I  cannot  aav  I  agree  with  him  in  his  larger  generaliEation,  for  there 
is  no  doubt  wnatever  of  the  actual  deposit  of  these  beds  of  limestone, 
again  and  again,  over  the  same  area,  with  interruptions  marked  by  tbe 
deposit  of  shale.  Nay,  strange  as  it  may  seem,  tne  beds  of  limestone, 
crammed  with  fossils,  often  Mtemate  closely  with  beds  of  shale,  in 
which  one  can  hardly  detect  a  fragment  of  a  fossil.  In  these,  and  in 
most  cases,  I  believe,  a  band  of  limestone  mcnns— a  period  of  "  rest." 
Tbe  shale  beds  are  signs  of  a 
more  turbid  action  of  the 
water. 

But  then,  hia  observation 
is  a  good  one  for  a  great  many 
cftsee.  No  one  who  has  stil- 
led the  old  limestones  can 
elieve  they  were  deposited 
uite  as  we  now  find  them— 
full  of  strange  lenticular 
shnpes,  now  crowding  out  the 
shnle  beds,  now  completely 
iveloped  in  them.  Such 
— Nodulea  ot  UmeitaDe  in  ShaU. 


We  may  be  well  assured  c 
of  limestone,  for  the  nodules  '" 


cuaes  as  tbe  following  a 
at  all  uncommon. 
two  things:— I.  There  uhu  a  bed 
in  horizontal  planes,  and  are  made 
up  of  foBsilH  in  many  cases.  2.  The  subsequent  action  has  increaaed 
the  size  of  the  limestone  band,  and  given  it  a  nodular  form  by  at- 
traction round  centra]  points. 

The  old  proverb,  "He  that  hath  shall  have  more,"  is,  I  believe, 
strictly  applicable  in  such  cases.    The  band,  comparatively  rich  in 
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lime,  has  serred  aa  a  point  of  attraction  for  neighbouring  small 
quantities  of  lime,  preci;»elj  as  mj  friend  suggests.  And,  really,  the 
analogy  with  flints,  and  not  remotely  so  with  metals,  is  much  to  the 
point. 

I  had  lately  before  my  eye  a  thick  series  of  nodular  limestones'  in 
that  little-known  formation,  the  carboniferous  slate.  A  rough  draw- 
ing of  it  might  be  thus  given : — 


Fig.  3. 

Here  were  thick  beds,  28  feet  and  25  feet  respectiTcly,  of  nodular 
limestone  among  shale,  separated  by  a  thick  band  of  shale,  b  c,  with- 
out limestone,  or,  rather,  with  only  a  uniform  distribution  in  small 
proportion  to  the  mass ;  and  a  flat  bed  of  lime  in  the  middle,  c, 

But  the  nodules  were  extremely  regular — the  projection  of  one 
fitting  opposite  the  recess  of  another,  and  the  shale  between  follow- 
ing these  sinuosities.  These  could  never  have  been  the  lines  of  original 
deposition.  Moreover  fossils,  though  plentiful  enough,  did  not  form 
the  mass  of  the  limestones  a.     Here  segregation  is  evident  enough. 

It  is  the  commonest  of  all  phenomena  to  meet  with  beds  of 
lime-stone  in  which  the  lenticular  form  prevails,  and  to  find  such 
beds  crowded  with  fossils.  Here  we  have  the  result  of  the  two 
causes — plain  deposition   and   subsequent  segregation.     The  base 


Fig.  3. 

of  the  moantain  limestone  group  gives  excellent  examples  of  both. 
The  beds  are  one  mass  of  shells  and  encrinites,  and  m  them,  dis- 
posed in  every  fanciful  form,  and  yet  in  layers  on  the  whole,  are  no- 
dules of  chert. 

Some  of  the  prettiest  instances  of  the  change  of  dimensions  (I 
think  it  was  Sbrbv  who  applied  the  term)  in  limestones  occur  when 
the  rocks  containing  them  are  cleaved.  In  such  cases,  where  cleav- 
a^  is  well-developed,  the  limestone  nodules  will  often  form  along  the 
cleavage,  t.  e,  the  line  of  least  resistance.  In  cases  where  great 
pressure  has  been  exerted,  the  bed  of  limestone  is  often  violently 
crumpled  up,  while  the  shale  has  quietly  submitted  to  be  squeezed, 
and  "  made  no  sign,"  though  every  layer  of  it  must  have  undergone 
the  same  process.  I  have,  in  my  sketch-book,  a  Devonian  limestone 
bed,  near  Ilfracombe.  Here  are  two  lines  of  original  deposit*;  a  and 
h  were  limestone  bands,  and  are  full  of  encrinites,  but  the  thickness 
of  neither  a  nor  h  can  be  determined  except  by  calculation ;  the  bed 
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ia  squeezed  into  nothiDg  in  one  p&rt,  thickened  out  to  thrice  iU 
original  dianieter  in  another.  The  mass  has  changed  its  dimeneionB ; 
and  a  iimeatone  band  could  not  hare  done  this  without  a  rearrange 
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ment  of  its  particles.  This  is,  in  part,  what  Mr.  Latoucho  nteana. 
However,  we  must  combine  the  two  ideas  :  original  deposit,  as  bands 
of  limestone,  of  which  we  hare  abundant  instances— the  whole  moon- 
tain -limestone  to  wit — with  that  of  a  very  frequent,  nay,  I  am  inclined 
to  believe,  all  but  uuiveraal — altemtion,  and  segregation  afterwardi. 
In  this  way  we  may  account  for  nparly  all  the  vaganea  of  limestone — 
and  they  are  neither  few  nor  small.  The  arrangement  of  the  shals 
itself  in  layera  parallel  to  these  concretions,  nodules,  and  irregnlar 
layers,  is  yet  more  difficult  of  explanation.  Yet  it  is  certain.  Jl  ia 
foliation  on  a  small  scale.     Are  the  rocks  never  at  rest  P 

J.  W.  SXLTIB. 


ON  THB  GEOLOGICAL  EVIDENCES   OF  HORSES  IN 
THE  NEW   WOBLD. 

Bt  Chaklxb  Cabtek  Bla.ee,  Esq., 

Lrctnrer  M  Zonfogy  at  the  London  Imlitution. 

Before  attempting  to  deduce  any  general  conclusions  respecting 
the  geological  evidences  of  the  genus  Equui  in  the  New  World,  it 
is  necessary  to  have  clear  ideas  respecting  the  geographical  distribu- 
tion of  its  members.  In  the  first  place,  therefore,  1  give  a  sketch 
of  the  classification  and  range  of  the  existing  species.* 

'  Mncd  information  ma;  be  derived  from  lb«  worVi  of  0<r«ii,  Gcmis,  Qaj,  Gny, 
TlaniiUon  Smith,  Crawfurd,  Damin,  Lcidjr,  Lubbock,  Fidel,  Bronn,  Falconer,  Sckltr. 
Bnrtlctt,  Nott,  Gliddon,  Biylh,  I*ird.  Sjkus,  Yonatt,  Schrcber,  Wapier,  and  olhm,  uA 
at  Che  eml  of  t))i>  scries  I  sball  give  i  list  of  the  authors  lo  uhicb  I  have  referred. 

Id  tbe  gcaiEraphicB]  dlitribulioii  of  animals  into  |)rovinccB,  I  fallow  (he  phitowphicil 
nrringemtnl  proposed  h;  Dr.  P.  L.  Sclster,  nba  baa  applieil  the  etuBiGcitioD  to  oni- 
thological  ajT«Df.'eineDt  vitb  to  mncb  eucceaa. 
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IS  caballos 
,s  asinns  ... 
3  onager ... 
3  hcinionus 
IS  equulens  ? 
IS  quiigga... 
IS  Burchellii 
IS  zebra    ... 


FaUearctic. 

Ethiopian. 

Indian. 

Australian. 

Nearctic. 

Neotropic. 

+ 

— . 

^^, 

^^ 

^__ 

4- 

— 

+ 

— 

— 

— 

+ 

— 

— 

— 

+ 

— 

— 

— 

— 

"~" 

4- 

— 

— 

— 

e  following  species  are  of  doubtful  specific  value  :- 


Ls  Tsnns 

IS  Bippagrus 

IS  hamar 

IS  antiqaomm  . , 
IS  ifiabellinus?  .. 


Palaearctic. 

Ethiopian. 

Indian. 

Anstralian 

Nearctic. 

Neotropic. 

+ 

4- 

+ 

— 

— 

e  geographical  distribution  of  fossil  horses  was  as  follows : — 

Palsarctio. 

Bthiopin. 

Indian. 

Anstralian. 

Nearctic. 

Nootropic. 

u  fossilis 

1                            ...           -    - . .  _ 

— 

+ 

I+++    1  1  1 

18  plicidcns  

IB  pisccnensis  . . . 

IS  paUeonus 

18  sivalcnsis 

IS  Narondicns   ... 

IS  ciirvideiis 

IS  neopncus   

IS  Cbilensis  

IS  ucarcticns 

!*•  asiiius    fossilis 

Q  geological  distribution  of  fossil  horses  was — 


Kquus  palaionus 

Equiis  sivalcnsis 

Eocene. 

Miocene. 

;  Pliocene. 

— 

Equus  Namadiciis  ... 

— 

— 

— 

Eqaus  fossilis 

+ 

Equus  plicidcns  

— 

•— 

+ 

Equus  pisccncusis   ... 
Equus  curvidens 

— 

+ 

Equus  ncogffius   

Equus  Cbilensis 

~—. 

+ 

Equus  nearcticus 

— 

4- 

Equus  asiuus    fossilis 

4- 

.   TI. 
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Equus  F088TLTS,  F.  Mcyer^  Palaoh^icay  8t?o,  1832,  p,  79.  Owe. 
British  Fossil  Mamm.  o.  383. 

The  common  British  fossil  horse,  evidences  of  which  are  so  con 
mon  in  our  bone  caves  and  pliocene  deposits,  Professor  Owen  state 
to  have  been  characterized  by  a  larger  head  than  the  domesticate 
races  ;  resembling,  in  this  respect,  the  wild  horses  of  Asia  describe 
by  Pallas,  and  in  the  same  degree  approximating  the  Tebrine  an 
Asinine  groups.  He  also  points  out  that  the  second  and  third  molai 
of  both  jaws  are  narrower  transversely  in  comparison  with  thei 
anteroposterior  diameter  than  in  the  existing  horse;  a  charactc 
which,  altliough  present  in  the  teeth  derived  from  the  Kirkdale  Cav( 
Oreston,  and  the  newer  pliocene  blue  clay  at  Cromer,  was  absent  i 
some  of  the  Kent's  Hole  specimens.  With  respect  to  the  mor 
important  characters  of  the  degree  and  mode  of  plication  of  th 
enamel  folds,  no  spexjific  differences  are  demonstrated  by  Professo 
Owen  between  the  F.  fossilis  and  the  JE.  cahallus.  The  range  c 
variation,  however,  amongst  the  existing  horses,  is  as  yet  undetei 
mined;  and  I  purpose,  at  a  future  time,  to  institute  an  accurate  con 
parison,  which  would  be,  however,  beyond  the  scope  of  the  presen 
paper.  In  Norway,  I  am  told,  on  the  authority  of  Mr.  A.  I 
Bartlett,  F.Z.S.,  that  there  still  exists  a  breed  of  horses  with  traces  c 
the  zebra-striping  on  the  legs.  It  would  be  a  most  fruitful  source  c 
information  if  the  teeth  of  these  horses  were  to  be  compared  witi 
those  of  the  fossil  European  species ;  and  I  doubt  not  but  that  th 
perseverance  of  the  Superintendent  of  the  Zoological  Gardens  wil 
be  crowned  with  success,  in  obtaining  living  specimens  of  this  breed 

Colonel  Hamilton  Smith  divides  the  species  E.  cahallus^  or  tru< 
horse,  into  four  distinct  origins :  (a)  the  bay  wild  horse,  or  Tarpau 
(b)  the  white  villous  wild  horse ;  (c)  the  black  wild  horse ;  (d)  thi 
Eel  back,  dun  decussated. 

Characters, — H ithcrto  uiidetcrroiiied. 

Oeog,  Distrih.  Northern  Europe. —  Qeol.  Age.  Pliocene. 

Equus  plicidens,  Owelty  Brit,  Foss.  Mamm.  392 ;  Report  Brit 
Ass.  231.  (First  upper  molar,  second  upper  molar,  right  lower  canine 
(juv.)  astragalus,  hoof  phalanx.) 

Chnractf'rs. — Enamel  more  complex  than  in  E  cahallus ;  crown  of  last  upper  mola 
bilobed  posteriorly,  as  in  Hipparion^  from  which  it  diflcrs  in  the  form  of  the  fiPlh  or  in 
tcrual  prism  of  dentine  in  the  upper  molars,  and  in  its  continuation  with  the  anterio 
lobe  of  the  tooth,  dilfering,  like  E.  fossilis,  from  E.  cnballus^  in  ^reotcT  anteroposterio: 
diameter  of  crown  of  second  upper  molar,  and  less  produced  anterior  angle  uf  first  molar 
(Oweu.) 

Geog.  Distrih.  Oreston  cave. —  Geol.  Age.  Pliocene. 

Professor  Owen  says  on  this,  "  One  cannot  view  the  elegant  fold 
ings  of  the  enamel  in  the  present  fossil  teeth,  and  in  those  of  th( 
more  ancient  primigenial  species  {Ripnotheria)  of  the  Continenta 
Miocene  deposits,  without  being  reminaed  of  the  peculiar  charactei 
of  the  enamel  of  the  molar  teeth  of  the  Elasinotherium,  in  which  it  is 
folded  in  elegant  festoons."  It  is  indeed  a  singular  fact,  althougl 
one  accountable  on  a  known  biological  law,  that  the  more  ancient 
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species  of  Hipparion  and  JEquus  should  exhibit  the  more  generalized 
type  of  peri88odact}le  dentition. 

Equus  P1SCENEN8IS,  OcTvais,  Zool,  and  Paleontoh  Frangaises, 
p.  07,  pL  21,  Jigs,  9, 10.  (Upper  portion  of  the  caunon  bone  of  the 
forefoot ;  first  plialanx.)  This  species,  smaller  than  the  horse,  has 
been  founded  by  M.  Gervais  on  the  above  bones  of  the  extremities. 
The  teeth  are  wholly  unknown. 

Oeog,  Distrih,  liight  bank  of  the  lii6ge,  near  Pezenas  (Herault). 
— Choi.  Age,  Pliocene. 

Equus  PALiEONUs,  Equus  SIVALEN818,  Bquus  Namadicus. — These 
three  species  are  figured  in  Falconer  and  Cautley*8  '  Fauna  Antiqua 
Siralensisy  but  no  description  is  there  given.  The  figured  specimens 
are  in  the  British  Museum. 

Eqfus  ctibvidens,  Owen  in  ^Fossil  Mammalia  of  the  Voyage  of  the 
Beagle'  p,  108, pi.  ^2, Jigs.  13,  14r 

Ckmractrrt. — Molar  teeth  left  side  upper  j«w,  slightly  smaller  and  more  curved  than 
E.  eabatltt*.  A  superior  molar  of  the  right  side  was  derived  from  Bahia  Blanca,  but  its 
friable  condition  precluded  its  representation  in  Professor  Owen's  work. 

Oeog.  Distrih.  Funta  Alta  (Bahia  Blanca),  Santa  Fe  in  Entre  Eios. 
^Oeol.  Age.  Flioceiie. 

EQurs  NEOOJEUS,  Lund. — Syn.  Equus  macrognathus  (  Weddell,  p. 
204).  E.  principalis,  Lund,  Ann.  des  Sci.  Nat,  xii.  p,  309.  Equus 
Devillei,  Qerv. 

Mr.  Lund,  the  founder  of  the  species,  characterizes  it  by  the  greater 
breadtli  and  flatness  of  the  nietatarse  than  any  existing  horse.  The 
name  macrognathus  is  founded  on  the  greater  length  of  the  diastema 
in  the  Tarija  specimens.  The  two  lobes  of  the  lower  molars  are  more 
distinctly  separated  than  in  the  F.  caballus,  although  there  is  no  inter- 
ruption in  the  ribbon  of  enamel. 

Castlenau  calls  attention  to  their  more  generalized  type  in  the  fol- 
lowing words: — "Before  the  crowns  are  worn,  the  thickness  of  the 
cement  gives  them  a  rather  peculiar  appearance,  which  makes  them, 
up  to  a  certain  point,  resemble  those  of  Bhinoceros,  because  the  arched 
form  of  each  of  their  lobes  is  then  more  apparent,  and  because  the 
ends  of  each  curve  are  prominent  in  a  tubercular  form." 

Equus  Devillii  is  not  characterized  by  Lund,  but  Gervais  figures  a 
fragment  of  lower  jaw,  and  an  astragalus,  the  proportions  or  which 
are  different  from  those  of  E.  neogaus.  The  differences  in  the  molar 
teeth  are  however  very  slight. 

Oeog,  Distrih,  Tarija  (Bolivia,  Brazil). —  Oeol.  Age.  Pliocene. 

Equus  Cutleksis. — Syn.  Equus  Americanus  {Oay,\.  146).  (Third 
lower  molar,  left  side.) 

Characiert. — Molars  as  large  as  those  of  Equus  caballus^  aud  perhaps  a  little  thicker : 
baTing  the  same  general  arrangenient  of  enamel,  dentine,  and  cement  as  it,  but  differing  in 
some  minor  modifications.  Thus,  the  conformation  of  the  curves  (/a.»  redondeces  coIo- 
ewUu)  attached  to  the  inner  border  of  the  crown  is  somewhat  more  broad,  and  the 
space  in  the  little  isthmus  which  joins  the  first  and  second  of  these  inner  curves  to  the 
two  oral  ones  outside,  is  abo  moi'e  broad  uud  with  plicutious  less  crenulated  i/risudo). 
(Gay,  ioc.  eU.) 
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Qeog.  Distrib,  Taguatagua  lagoon  {Gay). — Oeol.  Age,  Pliocene. 

Equus  kearcticus. — Syn,  Equus  Americanus  (Leides), 
Ckaracieri  ? — I  am  yet  anable  to  form  any  distinct  idea  as  to  this  species  from  tl 
few  figures  and  descriptions  I  have  seen.  The  name  Americamu  is,  however,  glaring 
inappropriate ;  as  also,  iu  a  less  degree,  are  those  of  E.  neogaut  (which  should  be  ne 
tropicus),  and  Chiiennt  (a  name  which  the  discovery  of  the  species  elsewhere  won 
nullify).  Names  like  eurvitieM,  plieidetUf  tnacrognathut^  are  much  more  oouvenient, 
they  give  a.  more  or  less  distinct  idea  of  the  characters  of  the  fossil. 

Geog,  Distrih.  Confederate  and  Federal  States. — Geol.  Age.  Fli< 
cene. 

The  problem  which  we  have  to  solve  is,  whether  the  H,  Ckilenti 
neogaus,  and  eurvidens  are  distinct  species.  G^rvais,  in  Castelnau 
work  (page  33),  assigns  them  all  to  one  species,  of  which  he  retail 
the  name  M  neogmus.  He  however  separates  H,  DevilUi  with  a 
expression  of  doubt,  saying  that ''  slight  differences  in  the  form  < 
lower  molars,  and  a  smaller  size*  than  that  of  Eguue  neogteiu,  ai 
the  only  characters  which  we  can  yet  assign  to  it.  Its  smalk 
size  seems  to  exclude  the  possibility  of  its  similitude  with  E.  princ 
palis,  of  which  the  undiagnosticated  name  appears  to  indicate  a  cei 
tain  superiority  in  relation  to  the  other  animals  of  the  same  genus. 

The  fragment  of  lower  jaw  belongine;  to  E,  Devillii  bore  the  si 
principal  molars.  These  teeth  aro  smaU,  with  less  coronal  complexity 
and  remarkable  for  a  little  different  disposition  of  the  boucles  intertu 
which  the  enamel  forms  inside  each  lobe.  The  total  length  of  the  si 
molars  is  only  0'160,  instead  of  0*195 ;  the  first  tooth,  separately 
measures  0*030,  instead  of  0*035,  in  the  E.  neogaus  ;  the  fourtn,  0*02^ 
and  the  sixth,  0*030.  I  cannot  coincide  with  M.  Gervais  in  con 
sidering  these  differences  specific. 

The  question,  whether  Ohilensis  and  neogaus  are  identical,  nex 
comes  before  one.  In  order  that  my  readers  will  appreciate  the  diflS 
culty,  I  figure  76  from  Gtiy's  8th  plate,  and  4  a  from  Castelnau's  7ti 
plate.    The  first  is  E,  Chthntis,  the  second  E,  neogcdus, 

E.  eurvidens  (Owen)  I  am  unable  specifically  to  distinguish  froD 
E.  neog<BU9,     I  figure  the  corresponding  teeth. 

The  object  of  this  brief  note  is  merely  to  point  out  that  the  tim 
is  not  yet  arrived  when  any  general  proposition  can  be  laid  dowi 
respecting  the  geographical  distribution  of  horses  in  the  New  World 
As  regards  their  geological  age,  they  are  all  from  later  tertiary,  pro 
bably  pliocene  or  pleistocene  deposits.  None  of  the  South  Amencai 
species  offer  any  points  of  resemblance  to  the  genus  Hipparion,  o 
three-toed  horse  of  the  Old  "World.  No  species  of  Hipparion  has  ye 
been  discovered  in  America. 

Explanation  or  the  Plates. 

PI.  II.  Fig.  3,  Equui  tnacroffnathut ;  fig.  4,  Equus  DevUiii. 

PI.  III.  Fig.  \f  Equus  ChiUnaU ;  fig.  2,  Equui  maerognathus  ;  fig.  3,  Equus  macro 
cephalui. 
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ANALYSIS  OF  THE  RED  CHALK  OP  HUNSTANTON, 

ON  THE  COAST   OF  NORFOLK. 

Br  R.  Calyebt  Clapha.m,  Esq. 

During  one  of  the  excursions  of  the  late  meeting  of  the  British 
Association  at  Cambridge,  the  red  chalk  of  Hunstanton  was  exa- 
mined, and  as  I  am  not  aware  of  its  having  been  previously  analysed, 
I  obtained  a  specimen  to  analyse. 

The  bed  of  red  chalk  is  about  3^  feet  thick,  and  runs  along  the 
coast,  distinctly  seen  for  some  miles.  It  rests  immediately  upon  the 
Greensand,  and  above  lies  a  bed  of  white  chalk,  varying  in  thickness 
from  25  feet  downwards. 

Professor  Phillips,  of  Oxford,  informs  me  that  this  bed  of  red 
chalk  has  been  traced  from  Speeton,  in  Yorkshire,  to  Spilsby,  in 
.  Lincolnshire,  and  reappears  at  Hunstanton,  in  Norfolk. 

It  contains  many  fossils,  chiefly  of  the  White  Chalk,  and  also  fossils 
of  the  Greensand  and  Gault. 

It  is  an  interesting  question  to  consider  what  is  the  cause  of 
colour  in  the  red  chalk.  Professor  Phillips  thinks  that  it  is  derived 
from  decomposed  glauconite  or  decomposed  augite  (both  of  which 
contain  protoxide  of  iron  and  magnesia).  It  may  also  be  caused  by 
decomposed  iron  pyrites,  as  it  will  be  observed  it  contains  a  trace  of 
sulphate  of  lime. 

At  Speeton  it  is  in  some  places  a  soft  red  clay,  and  is  used  to 
colour  bricks  and  rough  pottery. 

The  following  is  the  analysis  : — 

Red  chalk.  White  chalk. 

Carbonate  of  lime   ....  8004  95*80 

Sulphate  of  lime      .     .     .    .     0*10  trace  only. 

Peroxide  of  iron      ....     9'60  108 

Alumina 1*42  0  52 

Magnesia nil.  0*48 

Silica 9-28  228 

Manganese    ....<.    trace.  0*11 

100-44  100*27 

«    Waiker,  Newccutle-on'Tyne,  November ,  1862. 


CORRESPONDENCE. 


Affes  of  Mineral  Veins, 

Sib, — Upon  reading  your  report  upon  Mr.  Moore's  paper  on  the  "  Pa- 
beontology  of  Mineral  veins,  etc.,"  before  the  British  Association,  a  cir- 
camstance  bearing  upon  the  question  occurred  to  my  recollection,  which  I 
would  have  mentioned  had  I  oeen  present  in  the  Section  at  the  time  the 
paper  was  brought  forward.     Mr.  Moore  shows  that  lead  veins  in  the 
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Mcndip  district  and  elsewhere  reveal  contents  of  Secondary  ajre.  I 
noticed  many  years  ago,  when  the  railway  was  being  made  from  Frome 
to  Eadstock,  that  lead  ore  had  been  present  in  the  inferior  Oolite,  where 
it  reposes  immediately  upon  the  Carboniferous  Limestone,  at  a  spot  near 
the  letter  "  k  **  in  the  word  **  Pike  "  on  the  Ordnance  map,  about  a  mile 
(to  scale)  north  of  Frome.  If  my  memory  serves  me,  the  ore  occurred  in 
veins  in  joints  in  the  Oolite.  This  proves  that,  even  if  the  lead  veins  of 
that  district  are  not  wholly  of  Secondary  aj;e,  at  any  rate  the  deposit  of 
ore  was  not  concluded  untu  after  the  deposition  and  solidification  of  Uio 
inferior  Oolite.  I  am,  Sir,  faithfully  vours, 

O.  ftsHEE,  F.G.S. 
Elmttead^  Colchetier^  Nov,  10. 


Druid  Sandstone. 


Dear  Sib, — In  your  last  number  of  the  *  Geologist,*  page  450,  Mr.  Beu- 
sted  makes  the  remark,  that  the  statement  of  Dr.  Mantell  still  holds  good, 
that  no  regular  stratum  of  the  Druid  Sandstone  has  yet  been  discovered 
in  this  country  ;  and  its  geological  position  is  still  undetermined. 

The  following  observations  will,  I  believe,  throw  some  light  upon  this 
cniestion.  Close  to  the  village  of  Broodmayne,  about  five  miles  from 
Dorchester,  on  the  Warehara  road,  are  several  blocks  of  Druid  Sandstone, 
in  two  fields  on  each  side  of  the  road,  close  to  a  farmhouse,  marked 
**  Little  Mayne  **  on  the  map.  These  blocks  have  been  a  puzzle  to  the 
local  archaeologists,  who  have  endeavoured  to  give  them  an  antiquarian 
value,  and  to  explain  their  arrangeuicnt  as  belonging  to  some  ancient  so- 
called  "  Druidical "  work.  Tliey  are  however  a  natural  deposit,  and  as  I 
conceive,  are,  so  to  speak,  in  situ ;  that  is  to  say,  they  have  not  travelled 
any  distance  from  the  place  where  they  were  fbrmed.  The  locality  is  on 
the  line  of  junction  with  the  Chalk  of  a  small  outlier  of  the  Lower  Tertia- 
ries.  These  beds  are  extremely  variable  in  character,  and  at  this  spot  a 
fine  sharp  white  sand  crops  out  on  the  north  side  of  the  shallow  valley  in 
which  the  blocks  lie.  In  the  side  of  the  road  this  sand  has  been  cut  into, 
and  two  of  tlio  blocks  of  sandstone  are  seen,  one  partly  cropping  out  on 
the  surface,  with  its  lower  portion  embedded  in  its  native  sand.  The  other 
is  entirely  enveloped  in  the  sand,  except  as  far  as  it  has  been  exposed  in 
cutting  the  road. 

The  blocks  are  evidently  indurated  masses,  or  septaria  of  this  bed  of 
sand. 

The  denuding  forces  which  have  scooped  out  the  valley,  have  removed* 
the  sand  and  left  the  blocks  behind. 

There  are  numerous  other  blocks  of  a  similar  character  on  and  beneath 
the  lofty  hill  called  Blackdown,  near  Portisham.  These  however  are  con- 
glomerates of  large  flints.  Some  lie  on  the  top  of  the  hill  on  the  upper 
surface  of  the  chalk,  almost  in  situ,  as  at  Mayne,  and  close  to  the  Tertiary 
beds  from  which  they  came ;  others  have  been  carried  by  some  torrential 
action  into  the  deep  vaUeys  of  Portisham  and  Bridehead  beneath. 

I  remain,  faithfully  yours, 

O.   FlSHEB. 

nlmsfead^  Colchesferf  Dec.  10. 
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Restoration  of  Pteraspis, 

Mt  dbab  Sib, — Mr.  Lankester,  in  referring  in  your  last  number  to  a 
paper  of  mine,  in  your  November  number,  has  given  us  two  sketches  of 
tpecimcns  of  Pteraspis  and  the  restoration  of  the  test  by  Professor  Huxley, 
oabstantudly,  in  the  diagram  of  Professor  Huxley,  and  in  my  second 
fi^re,  we  mivc  the  same  elements ;  and  with  my  other  figures  Mr.  Lan- 
ke»ter  does  not  interfere.  I  do  not  think,  however,  that  his  specimens  are 
eo  decisive  as  he  implies  they  are.  In  his  first  sketch  there  is  no  decided 
appearance  of  the  central  ridge  or  prolongation,  and  it  appears  to  me,  that 
tnere  is  a  much  larger  portion  of  the  test  posterior  to  the  coniua  than  what 
is  to  be  discovered  m  tiie  restoration  of  Professor  Huxley.  In  his  second 
sketch  or  specimen,  I  cannot  see  any  certain  evidence  of  the  comua  at  all, 
and  therefore,  from  it  also,  I  cannot  gather  how  the  spine  or  central  pro- 
longation of  the  shield  is  related  to  them.  Mr.  Lankester  informs  your 
readers  of  first-rate  specimens  having  been  in  the  museums  and  in  pnvate 
eollections  for  some  years.  Perhaps  some  of  these  may  throw  light  on  this 
point,  and  on  other  points  connected  with  Pteraspis. 

Meantime,  believe  me,  my  dear  Sir, 

Yours  truly, 

Oni^t  Dee,  8.  HuGH  MiTCHELL. 


PROCEEDINGS  OP  GEOLOGICAL  SOCIETIES. 

ft 

GEOLOdfCAL  SociBTY. — November  \9th. — "  On  the  Cambrian  and  Huro- 
sian  Formations,  with  remarks  on  the  Laurehtian."  By  J.  J.  Bigsby,  M.D. 
Hie  author  came  to  the  conclusion  that  the  Cambrian  and  the  Hiironian 
«e  distinct  formations,  and  the  latter  is  very  much  tne  older. 

December  Srd,  1862. — 1.  "  Description  of  the  B/cmains  of  a  new  Enalio- 
saarian  (Eosaurus  Acadianus),  from  the  Coal  Formation  of  Nova  Scotia.** 
By  O.  C.  Marsh,  Esq.,  M.A.    CommanicAted  by  Sir  C.  Lyell,  V.P.G.S. 

2.  "  Description  of  Anthracosaurus,  a  new  genus  of  Carboniferous  Laby- 
rinthodonts."    By  Professor  T,  H.  Huxley,  F.R.S.,  F.G.S. 

Anthracosaurus  is  distinguished  from  all  other  known  Labyrinthodonts 
by  the  quadrate  form  and  oblique  position  of  the  orbits,  by  the  existence 
of  elongated  smpratemporal  foramina,  and  by  the  comparatively  small 
number  and  large  size  of  the  teeth.  The  skull  exhibited  had  an  extreme 
length  of  16  inches,  and  an  extreme  width  of  12  inches.  There  are  about 
30  maxillary,  2  vomerine,  and  10  palatine  teeth,  which  are  ridged,  and  be- 
come flattened  and  two-edged  towards  their  apices.  The  vomerine,  pala- 
tme,  and  some  of  the  antenor  maxillary  teeth  are  between  2  and  3  inches 
lont^,  and  from  ^  to  }  of  an  inch  in  diameter  at  the  base.  The  species  ex- 
hibited was  named  A.  EH^selli,  afler  its  discoverer.  Probably  its  entire 
skeleton  had  a  length  of  not  less  than  6  feet. 

3.  "  On  the  thicknoss  of  the  Parapean  Formation  near  Buenos  Ayres." 
By  Charles  Darwin.  Esq.,  M.A.,  F.K.S.,  F.G.S. 

Some  sections  of  Artesian  wells  sunk  in  this  formation  showed  its  entire 
thickness  near  Buenos  Ay  res  to  be  about  210  feet.  It  was  stated  to  rest 
npon  various  marine  beds  upwards  of  100  feet  thick,  containing  Ostrea 
jfatagonica,  Ostrea  Alvarezti,  Pec  fen  Paranensis,  etc.  These  reposed 
upon  red  calcareous  clay,  which  was  bored  through  to  a  depth  of  213  foet 
more,  contained  no  fossils,  and  is  of  unknown  age. 
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4.  "  Geological  Notes  on  the  Locality  in  Siberia  where  FosBil  Fishet 
and  Efltheria)  were  found  by  Dr.  Middcndorf."  By  C.  E.  Austin,  Esq., 
Cili.y  j5  .Ct.o. 

5.  "Note  on  Estheria  Middendorfii/*  By  Professor  T.  Euperfc  Jonei, 
F.G.S. 

Two  ancient  stone  axes  from  Trinidad,  and  one  from  Santa  Cruz,  were 
exhibited  by  J.  Lamont,  Esq.,  F.G.S. 

December  17M.— 1.  "On  the  Skiddaw  Slate  Series."  By  Professor 
31.  Harkness;  with  a  note  on  the  Graptolitcs,  by  Mr.  J.  W.  Salter. 
Some  general  sections  through  the  Skiddaw  Slates  were  described  in 
detail,  and  the  localities  in  which  fossils  had  been  previously  found  by 
Professor  Sedgwick  were  especially  noticed.  The  author  stated  that  he 
had  discovered  several  species  of  Graptolitcs  new  to  the  Skiddaw  Slates 
in  certain  flaggy  beds  almost  devoid  of  cleavage,  which  occur  at  intervals 
in  the  lower  portion  of  the  series,  in  several  localities.  Professor  Harkness 
showed  that  these  rocks  were  much  more  fossiliferous  than  had  hitherto 
been  supposed;  and  that  the  evidence  of  the  fossils,  as  interpreted  by 
Mr.  Salter,  clearly  proved  them  to  be  of  the  same  age  as  the  Lower 
Llandeilo  rocks  of  Wales  and  the  Quebec  Group  of  Canada.  The  thick- 
ness of  the  Skiddaw  Slates  was  estimated  at  7000  feet,  and  the  total  thick- 
ness irom  the  base  of  the  Skiddaw  Slates  to  the  Coniston  limestone  at 
1  i.OOO  feet.  Besides  several  8j>ecies  of  well-known  Graptolitcs  that  are 
also  found  in  the  Lower  Llandeilo  rocks  and  in  the  Quebec  Group 
(Taconic  System),  Mr.  Salter  has  been  enabled  to  identify  PhyllograpMUi 
anguJittfoUum,  Hall,  Tetragrapsus  hnyonaides.  Hall,  and  another  species  of 
that  genus,  Dichograpsvs  Sedgwicl'i,  n.  sp.,  Didgmo(^rawtu4  caduceut,  and 
some  others.  He  has  given  the  name  or  Carifocara  Wrightii  to  a  Crus- 
tacean discovered  in  these  rocks  by  Mr.  Wright.  Mr.  Salter  consider! 
the  Skiddaw  Slates  to  be  of  the  same  age  as  the  Quebec  Group,  the 
graptolitiferous  rocks  of  Melbourne,  and  the  Tremadoc  Slates  of  Wales. 

2.  "On  Fossil  Estheria,  and  their  Distribution."  By  Professor  T. 
Eupert  Jones.  The  author  pointed  out  the  chief  characters  of  the  fourteen 
species  of  Estherifs  obtained,  from  several  geological  formations;  and 
stated  that  they  belong  mainly  to  the  passage-beds,  and  he  believed  chietiy 
to  fresh  and  brackish  waters.  He  also  compared  the  distribution  of  the 
twenty-two  recent  sjjecies  with  that  of  the  fossil  Estheritf, 

3.  "  On  the  Flora  of  the  Devonian  Period  in  North-Eastem  America." 
Bv  Dr.  J.  W.  Dawson.  Dr.  Dawson  enumerated  in  this  Appendix  some 
additional  species  of  plants  lately  obtained  from  Pernr,  by  Mr.  Brown,  of 
that  place.  He  also  stated  that  recent  observations  have  shown  that  the 
beds  spoken  of  in  his  paper  as  belonging  to  the  Cattskill  Group  of  New 
York,  really  rcDresent  the  Chemung  Group  of  that  Stato,  according  to 
Professor  o.  Hall. 

EoYAL  Society. — Novemher  2()th, — One  of  the  largest  meetings  of  the 
Eoyal  Society  we  remember  to  have  seen.  The  attraction  was  Professor 
Owen's  paper  on  the  remarkable  fossil  feathered  animal  which  has  lately 
been  added  to  the  national  collection — the  Arch(eopUryx  macmrut. 
In  his  ojiening  remarks  Professor  Owen  detailed  the  circumstances  attend- 
ing the  discovery  of  the  first  evidence  of  the  class  Birds  in  the  Oxfordian 
strata,  being  the  impression  of  a  feather,  which  was  described  by  Hermann 
von  Meyer,  who  established  for  it  the  genus  Archaopteryx.  This  name 
was  retained  for  the  present  feathered  animal.  On  November  9,  1861, 
Andreas  Wagner  communicated  to  the  Mathematical  and  Physical  Aca- 
demy of  Munich  the  account  of  the  discovery  of  an  animal  witn  divergent 
fans  of  feathers,  with  which  he  had  become  acquainted,  on  the  author!^  of 
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J.  Witte.     Wa^^^er  termed  this  animal  Griphosaurus,  and,  unfortunately, 
oon  aft«r  died.     Professor  Owen  communicated  with  the  owner,  M.  Ha- 
lerlein,  of  Pappenheim,  whose  collection  Mr.  Waterhouse  was  deputed  to 
Dspect,  and  mtimately  to  purchase.     The  ventral  aspect  of  the  specimen 
fu  exposed,  the  furculum  marking  the  fore  part  of  the  trunk.    It  was 
.  foot  8 1  inches  in  length,  and  measured  across,  from  the  apex  of  the  right 
K>  the  left  wing,  1  foot  4  inches.    Near  the  anterior  border  of  the  impres- 
ioi»  of  the  wings  the  stone  was  broken.    The  head  may  have  been  within 
Ikis  broken  part.     The  ischium,  showing  the  acetabulum,  twenty  caudal 
rertebrs,  sereral  ribs,  the  left  scapula,  proximal  part  of  the  left  humerus, 
listal  part  of  ditto,  lefl  radius,  ulna,  and  carpals,  right  humerus,  radius, 
ind  ulna,  two  right  metacarpals,  and  two  ungual  plialanges,  right  femur, 
right  tibia,  left  femur,  left  tibia,  were  preserved,  as  well  as  impressions 
3f  the  quill  feathers,  and  of  down  on  the  body;   one  clawbone  belong- 
ing to  the  right  digit  of  the  wing  was  present,  of  which  bone  counter- 
part impressions  exist.    The  vanes,  and  even  the  shafts  of  the  feathers,  can 
De  distinctly  seen  by  the  naked  eye.     The  furculum,  pelvis,  and  bones  of 
the  tail  are  in  their  natural  positions.    The  left  scapula  is  displaced  back- 
irards :  the  left  humerus  outwards  and  a  little  forwards,  as  well  as  the 
intibrachium.     The  wing  feathers  diverge  one  inch  in  front  of  the  carpus. 
rhe  right  humerus  extends  backwards,  and  the  two  metacarpals  or  proxi- 
mal p£i)angeals  are  dislocated  inwards.     Fourteen  long  qnitl-feathers  di- 
rerge  on  each  side  of  the  metacarpal  and  phalangeal  bones ;  the  tibia  ex- 
tends outwards.   The  foot  is  contracted  ;  the  left  lemur  is  turned  outwards. 
The  feathers  decrease  in  length  from  six  inches  to  one  inch  ;  the  anterior 
leriea  of  barbs  are  longest  and  obtusely  rounded.     The  area  covered  by 
the  diverging  quills  of  the  left  wing  is  14  inches ;  by  the  right,  11.    The 
three  posterior  primaries  are  dislocated  backwards ;  one  primary  is  exqui- 
litely  preservea.     The  impressions  of  tail  feathers  numoer  twentv,  and 
succeed  each  other ;  the  principal  correspond  in  number  on  each  side  with 
the  tail  vertebne.     The  length  of  the  anterior  tail  feathers  is  1  inch,  at 
the  end  5  inches ;  the  tail  is  11  inches  in  length,  and  3^  in  breadth,  being 
obtusely  truncated  at  the  end.    The  wings  have  a  general  resemblance  to 
those  of  the  gallinaceous,  or  round-winged  birds.     The  scapula  resembles 
that  of  a  bird,  and  was  eompared  with  a  structure  in  Pierodactylus  Site- 
ricus,  which  was  about  the  same  size  as  Archseopteryx.     The  curved  cla- 
riele  waa  2  inches  long.    The  scapula  was  2  inches  broad  at  the  apex,  the 
irch  being  open  and  round,  not  contracted  as  in  Gallinacese.     No  Ptcro- 
dactrle  had  a  furculuuK     The  humerus,  2  inches  10  lines  in  length,  is  sig- 
moioally  flexed  as  in  birds  ;  it  was  6  lines  in  breadth,  and  in  contour  most 
like  that  of  the  CorvidsB.     The  humerus  of  the  Archseopteryx  closely  re- 
lembles  the  form  in  many  birds,  as  the  penguin,  the  touraco,  etc.     The 
Ptcrodactyle's  radius  and  ulna  were  equal  in  thickness ;  not  so  in  Archooo- 
pteryr.     A  single  carpal  bone  is  shown  on  the  left  side ;  on  the  right  a 
masa  of  spar  occupies  its  place ;  but  it  is  a  doubtful  indication.     The  form 
of  the  metacarpals  agrees  with  those  of  birds ;  but  if  they  be  proximal 
phalanges  they  differ,  being  more  equal  in  length  and  thickness.    There  is 
the  impression  of  a  slender  bone  11  lines  long,  like  the  basal  part  of  an 
ongual  phalanx :  in  advance,  a  bone  supporting  the  penultimate  phalanx 
is  seen  in  both  slabs,  being  in  appearance  like  the  claw  phalanx  of  rapto- 
rial birds.  The  hand,  besides  supporting  the  remiges  of  tlie  wing,  probably 
supported  a  digit  with  a  small  tnough  pointed  claw.     The  structure  of  tbo 
band  otherwise  agreed  with  birds,  and  similar  claws  or  spurs  exist  in  the 
Parra  jacana,  the  Palamedea,  the  spur- winged  goose,  and  the  Syrian 
blackbird.    The  Archasopteryx  differs  from  all  known  birds  in  having  two 
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or  throe  di^ts  in  the  hand.  There  was  no  trace  of  the  fifth  digit  of  the 
winj;ed  rc])til(».  Of  the  pelvis,  a  Ijone  on  the  left  side  was  preserved,  bear^ 
in^  a  resemhlanee  to  the  iliac  bone  of  a  bird,  and  with  a  sinuous  border; 
its  exposed  surface  was  smooth  and  polished,  and  7  lines  broad.  The  au- 
tero-interior  surface  of  the  ilium  and  the  coalesced  ischium  terminate  ab- 
ruptly and  obtusely,  as  in  a  younf^  bird.  The  ischium,  behind  the  aceta- 
bulum, shows  a  vacuity  between  itself  and  the  pubis,  the  obturator  fora- 
men being  as  large  as  in  birds.  In  the  Pteroihictyle  the  ilium  is  shorter, 
the  ischium  being  subtriangular,  joining  with  the  ilium.  The  sacrum  wu 
a  confused  mass  of  vertebne,  in  which  six  or  seven  short  transverse  pro- 
cesses can  be  seen.  The  conditions  under  which  the  skeleton  was  found 
reminded  Professor  Owen  of  the  carcass  of  a  gull,  which,  after  having  been 
a  prey  to  some  carnivore,  which  ha<l  removed  all  the  soft  parts,  and  per- 
haps the  head,  had  left  nothing  but  the  bony  legs,  and  the  indigestible  quiU- 
feathers.  The  tarso-metatarsal,  at  its  distal  end,  exhibited  a  trifid,  tro- 
chlear, arti<rular  surface,  supporting  three  toes.  The  shaft  of  the  femur  was 
long  and  thin,  while  a  procnemial  ridge  was  present  on  the  tibia.  The  size  of 
the  procnemial  ridge  is  variable  in  birds  ;  in  Arch.Topteryx  it  was  aa  large  u 
in  Falco  trivirgafus  and  in  most  Volitores.  The  thigh  waa  longer  than  in 
the  majority  of  birds.  The  proportions  of  the  toes  accord  with  the  inaes- 
sorial.  and  not  with  the  scansonal  type  of  foot.  Few  of  the  bones  are  in 
a  condition  to  permit  minute  comparison  uf  their  texture.  The  osseous 
remains  having  been  exposed  to  a  disintegrating  action  by  which  the 
phosphate  had  been  converted  into  carbonate  of  lime,  and  in  the  interior 
of  the  bones  crystallized  spar  has  been  deposited.  Each  vertebra  of  the 
tail  supports  a  pair  of  plumes.  The  fossil  diflered  from  all  known  existing 
birds  in  having  a  tail  composed  of  twenty  vertebrne.  But  the  tail  is  essen- 
tially a  variable  character ;  there  are  long-tailed  bats  and  short-tailed  bats, 
long-tailed  rodents  and  short-tailed  rodents,  long-tailed  Pterodactyles  and 
short-tailed  Pterodactvles.     ]t  is  now  manifest  that  there  existed,  at  the 


have  coalesced.  All  embryo  birds  exhibit  the  caudals  distinct,  the  greatest 
number  of  s(r])arate  caudals  being  exemplified  by  the  ostrich.  The  develop- 
mental pn^eess  undergone  by  the  bird  is  similar  in  nature  to  that  through 
which  the  fish  passes  in  its  transition  fnmi  the  heterocercal  stage,  through 
wliich  it  usually  passes,  to  the  luimocercal.  The  probability  of  the  presence 
of  a  single  unguiculate  digit,  as  in  the  wings  of  Pteropus,  would,  if  demon- 
8trated,'exhibit  a  similar  retention  of  an  embryonal  and  transitory  character. 
The  Arelueo])teryx  was  unequivocally  a  bird  ;  and,  by  the  law  of  correlation, 
we  might  infer  that  it  was  destitute  of  fleshy  lips,  that  its  feathers  were 
preened  by  a  horny  edentulous  beak,  and  that  the  sha])e  of  the  breast-bone 
was  such  as  was  jmssessed  by  animals  ca])al)le  of  flight.  The  President 
moved  a  vote  of  thanks;  and,  calling  for  remarks,  the  Puke  of  Argyll 
hoped  that  Mr.  Clould  would  oiler  some  opinion  on  the  fossil.  Mr.  Gould, 
F.K.S.,  coj^sidered  that  the  remains  indicated  a  terrestrial  form  of  bird, 
with  wii»g  feathers  not  adapt<d  for  flight,  as  in  the  Apteryx,  or  in  the 
black  rail  of  New  Zealand.  Had  the  hind  ft)ot  alone  been  shown  to  any 
ornithologist,  he  would  have  been  entitled  to  infer  that  it  was  a  bird- a 
fact  which  Mr.  Gould  had  doubled  up  to  the  previous  day,  but  which  he 
now^  felt  constrained  to  admit.  Dr.  Cari)enter,  F.U.S.,  coincided  in  Pro- 
fessor Owen's  remarks  respecting  the  more  generalized  vertebrate  type  of 
the  specimen,  and  remarked  on  the  futility  of  negative  evidence  in  geolo- 
gical discussion.     Professor  Owen  pointed  out  that  the  shape  of  the  pec- 
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•ral  ridge  on  the  liumema  indicated  a  bird  which  possessed  the  power  to 
?at  it«  win^  down  foreiblj%  and  that  the  shape  of  tlie  furculum  also  iu- 
icated  a  bird  of  flifijht.  The  black  rail  had  no  farciiluin.  Mr.  Gould  ad- 
ored to  his  previous  opinion. 

Manchestek  Philosophical  Society. — Dec,  2nd. — E.  W.  Binney, 
.K.S..  the  President,  said  that  in  a  paper  published  in  vol.  x.  (second 
^ries)  of  the  Society's  Memoirs,  "  On  the  Drift  Deposits  found  near 
•lackj>ool,"  he  had  stated,  in  a  note  at  page  122.  that  sni?e  the  paper  was 
ritten,  Mr.  J.  F.  Bateimin,  C.E..  F.G.S.,  had  informed  him  that  in 
lakini^  the  Holliiiyfworth  reservoir,  near  Mottram-in-Longdendale,  he  had 
let  with  the  common  cock  spur  shell  {Titrntelfa  tenhra)  in  considerable 
bundance.  Durin;X  the  past  summer  he  had  visited  the  locality  alluded 
D  by  Mr.  Bateman,  in  company  with  Mr.  Prestwich,  F.ll.S.  Ailer  going 
.p  to  the  uppermost  part  of  the  rc'^ervoir,  which  is  one  of  those  belonging 
o  the  corporation  of  the  City  of  Manchester,  to  the  point  where  the  goit 
onveys  the  water  on  the  east  side  of  the  valley,  we  saw  a  deposit  of  brown 
andy  clay,  or  till,  which  had  been  cut  through  to  the  depth  of  between 
hree  and  four  feet  for  the  purpose  of  forming  the  goit.  Tliis  deposit  con- 
ained  small  granite  and  greenstone  pebbles,  some  rounded,  and  others 
ingular.  In  it  he  found  a  considerable  number  of  shells,  some  quito 
entire  and  others  in  fragments.  He  procured  and  showed  to  the  meeting 
ipecimens  of  Ttirritclla  terebnu  Fusus  Bamfitcs^  Purpura  lapUlus,  two 
ipecimens  of  TcNina,  and  Cardium  edule.  The  city  engineer,  Mr.  J.  G. 
Lynde,  F.G.S.,  had  given  him  the  exact  height  of  the  spot  where  the 
fossils  were  found  at  as  568  feet  above  the  level  of  the  Irish  Sea. 

Shells,  identical  with  recent  sea-shells,  have  been  found  at  much  greater 
^evations  on  the  mountains  of  North  Wales,  but  very  few  so  far  inland  ; 
for  the  locality  where  the  specimons  were  met  with  is  full  fifty  miles  in  a 
■traight  line  from  the  Irish  8ea,  and  a  greater  distance  if  the  watercourses 
of  the  Etherow  and  Mersey  are  foUowed.  Mr.  John  Taylor  has  fonnd 
Teeeiit  marine  shells  in  the  sands  at  Bredbury  and  Ilyde,  which  lie  has 
ciesiTibed  m  the  Tr:iiisa<'tions  of  tin*  Mauchcst'^r  Geological  Society  ;  and 
Mr.  Prestwich  infornicJ  him  that  he  has  fonnd  similar  fossils  on  the 
Buxton  Road,  about  three  miles  from  Macclesfield,  but  the  specimens 
Lerein  described  are  the  first  that  have  been  noticed  in  the  deep  valleys 
runnin:;  up  into  tho  sides  oT  the  P-nnine  chain. 

He  furthtT  stati-d  that  he  hatl  found  a  large  mass  of  greenstone,  evi- 
dently a  travelled  rock  of  the  Drift  period,  at  the  extreme  end  of  one  of 
the  tributary  valleys  of  the  Tanic.  in  Saddle  worth,  as  high  up  as  Ne\v 
Year's  Briilge,  near  Denshaw  Vale.  All  these  facts  ])r.ned  the  former 
presence  of  tiie  sea  (in  some  casi*s  containing  inhabitants  similar  to  those 
founJ  on  our  ]»resent  coasts)  high  up  on  the  sides  o^  the  C'lifshire,  York- 
*hire,  and  D-.Tbyshire  hills  at  a  recent  period,  gi'ologically  speaking,  and 
fh-^w  that  many  of  our  de:»p  valleys  have  not  been  formed  by  the  streams 
of  water  now  traversing  them,  but  are  chieilv  due  to  the  more  powerful 
action  of  the  waters  of  the  ocean,  most  probably  assisted  by  ice. 


NOTKS    AND    QUEIUKS. 


Obitl'arv. — On  the  liUh  of  December,  one  of  the  oldest  and  the  movst 
.muu.s  anatomists  and  ethnologists  of  lOngla.d  departed  this  life.  We 
lu  le  to  the  venerable  Dr.  Robert  Knox,  lion.  F.F.S.,  the  friend  of  Cuvier 
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and  Geoffroy  St.  Hilaire,  and  the  Honorary  Curator  of  the  Musenm  of 
the  Ethnological  Society  of  London.  Our  space  will  not  permit  us  to  do 
more  than  record  the  fact,  with  the  tribute  of  our  adnuration  for  the 
talcntii  and  labours  of  the  deceased,  and  the  escpression  of  our  conscious- 
ness that  a  school  of  scientific  thought  was  founaed  by  him  which  will  itw> 
rive  when  his  faults  and  failings  shall  have  been  all  forgotten. 

Deep  Gold  Diooings  of  Melboubme. — As  the  opinions  expressed  by 
Sir  lloderick  Murchison  (*  Siluria,'  3rd  edit.  p.  488),  that  wherever  the 
reinstoiies  in  the  solid  rock  have  not  been  ground  down  by  denudation, 
and  remain  as  testimonials  of  the  original  scat  of  the  gold,  the  portions 
which  hnve  as  yet  proved  to  be  the  richest  are  those  which  are  at  or 
nearest  the  surface,  nave  been  recently  seemingly  impugned  by  the  ac- 
counts ^^hich  have  reached  us  respectmg  the  deep  quartz  gold  mines  in 
Australia, — the  following  note,  by  Professor  M*Coy.  of  Melbourne,  gives  an 
important  confirmation  of  the  correctness  of  Sir  Koderick's  original  con- 
clusion. In  a  private  letter,  writing  of  the  deep  gold  diggings  of  Mel- 
bourne, he  makes  these  comments  on  them : — *'  Sir  11.  Murchison 's  theory, 
which  I  have  always  upheld,  of  the  ratio  of  gold  in  the  quartz  veins 
diminishing  with  the  depth,  is  ever}'  day  getting  more  support.  You  roust 
be  cautioned  that  so  many  ounces  of  gold,  said  to  have  been  crushed  from 
so  many  tons  of  quartz  from  deep  mines,  really  means,  that  perhaps  1000 
tons  may  have  been  mined,  and  out  of  it  10()  tons  picked  as  rich  enough 
to  be  sent  to  the  mills ;  so  that  the  richness  of  the  deep  quartz  is  very 
diflTcrent  from  what  it  would  appear  without  this  correction,  which  you 
must  always  ask  after  before  you  give  up  your  correct  position,  yielding 
to  the  logic  of  supposed  facts  which  are  really  capable  of  explanation.*' 

Canadian  Pktuoleum. — The  *  Canadian  Journal  of  Art  *  asserts  that 
the  Canadian  pctrt>leum  is  not  derived  from  coal,  nor  is  it  of  recent  origin. 
It  says :  "  Petroleum  was  formed  long  before  the  coal,  and  is  the  result  of  an 
infinite  number  of  oil-yielding  animals  which  swarmed  in  the  seas  of  the 
Devonian  period  long  anterior  to  the  coal.  The  decomposition  of  marine 
plants  may  have  given  some  oil  to  the  rocks  of  Canada  and  the  United 
Stales  which  are  saturated  with  this  curious  substance.  The  shale  beds 
of  Colliiigwood  furnish  an  answer  to  those  who  object  to  the  infinite  num- 
ber of  animals  it  would  require  to  produce  the  oil  locked  up  in  the  earth. 
These  shale  beds  are  composed  altogether  of  the  remains  of  trilobites ; 
they  extend  from  Lake  Huron  to  Lake  Ontario,  and  from  west  and  east 
of  these  lakes.  The  oil-bearing  rocks  of  Canada  were  once  a  vast  coral 
reef,  extending  from  the  Gulf  of  Mexico  to  Lake  Superior." 

Ibon  Formed  by  Animalcules. — In  the  'Journal  do  I'Listraction 
Piibliciue,'  M.  Oscar  de  Watterville  states  that  in  the  lakes  of  Sweden 
there  are  vast  layers  or  banks  of  iron  exclusively  built  up  by  animalcules. 
The  iron  thus  found  is  called  *'  lake  ore,"  and  is  distinguished  according 
to  its  form,  iuto  **  gimpowder,"  "  pearl,"  "  money,"  or  "  cake  "  ore.  These 
iron  banks  arc  often  from  10  to  200  yards  in  length,  5  to  10  broad, 
and  from  9  inches  to  a  yard  in  thickness.  In  winter,  the  Swedish  peasant, 
who  has  but  liltle  to  do  in  that  season,  makes  a  hole  in  the  ice  oi  a  lake, 
and  with  a  long  polo  probes  the  bottom  until  he  has  found  an  iron  bank ; 
an  iron  sieve  is  then  let  down,  and  with  a  sort  of  ladle  conveniently 
fashioned  for  the  purpose,  the  loose  ore  is  shovelled  into  the  sieve,  which 
is  then  hoisted  up  again.  The  ore  thus  extracted  is  of  course  mixed 
up  with  saiul  and  other  extraneous  mattors,  which  is  got  rid  of  by 
washing  in  a  cradle  like  that  used  by  gold  diggers.  A  man  can  turn  out 
a  ton  of  ore  per  day  by  this  procc^ss." 
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REVIEWS. 

Carte  Agronomique  des  Environs  de  Paris,    By  M.  Delesse. 

A  "  Carte  A^^ronoinique  des  Environs  de  Paris  "  has  been  published  by 
M.  Delesse.  We  need  not  say  that  a  raap  by  the  able  engineer  of  mines  and 
professor  of  geology  at  the  ^co\e  l^ormale  is  a  good  one.  M.  Delesse  is  one 
of  those  men  who  never  do  anything  otherwise  than  well.  Although  the 
Tegetable  soil  is  only  of  slight  thickness  its  importance  is  very  great,  and 
many  savants^  at  the  head  of  whom  is  M.  De  Caumont,  have  attempted  to 
Rpresent  its  variable  composition  by  special  maps  called  *'  Cartes  Agro- 
nomiques."  M.  Delesse  nas  lately  laid  before  the  French  Society  of 
Agricalture  one  of  these  maps  for  the  environs  of  Paris.  Such  labours 
tre  not  without  considerable  difficulties  in  their  execution.  The  soils 
require  detailed  and  minute  examinations,  and  their  characters  sometimes 
change  completely  in  contiguous  districts ;  on  the  other  hand,  the  elements 
remain  nearly  always  the  same,  and  vary  more  in  their  proportions  than 
in  their  nature.  This  uniformity  of  materials  causes  the  greatest  difficulty 
in  denoting  the  mineralogical  composition,  changing  sometimes  in  an  in- 
sensible and  gradual  manner;  and  thus,  whilst,  on  the  one  hand,  the 
different  vegetable  soils  are  not  separated  by  exact' limits,  on  the  other, 
the  mineralogical  composition  is  very  complex.  It  is  hence  scarcely 
possible  to  figure  them  by  tints,  as  one  woidd  do  a  geological  rock.  The 
notation  adopted  by  M.  Delesse  is  in  this  manner : — The  soil  richest  in 
bomus  is  indicated  by  fine  blue  diagonal  hatching ;  the  sand,  gravel,  and 
•tony  d^bns  forming  the  residue  of  isevigation,  by  red  parallel  signs ;  and 
the  clay,  marl,  humus,  and  particles  strained  off  in  laevigation,  by  vertical 
blue  signs,  and  so  on.  To  render  sensible  to  the  eye  the  proportions  of 
tbe  principal  substances  over  the  extent  of  the  maps,  these  signs  nave  been 
disposed  methodically  in  small  squares. 

ihe  details  given  by  M.  Delesse  on  the  conditions  and  manner  of  oc- 
cmrence,  and  quantities  in  different  places,  are  highly  instructive.  The 
•oils  he  finds  always  contain  clay,  sand,  and  ordinarily  stony  debris.  The 
bumos  is  also  found  in  a  constant  manner,  and  is  essentially  characteristic 
of  a  vegetable  soil.  It  is  especially  very  abundant  in  valleys  and  in  all 
depressions  of  the  soil,  even  when  these  cavities  are  seated  on  tops  and 
•iaes  of  hills.  Particularly  it  is  concentrated  in  the  bottom  of  damp 
Tilleys,  and  where  the  soil  is  saturated  with  water. 

Limestone  is  found  in  variable  proportions,  but  its  disposition  is  subject 
to  definite  laws.  It  is  wanting  generally  on  the  heights.  It  is  wanting 
also  in  the  soils  on  the  terraces  bordering  the  Seine  and  the  Mame.  It  is 
absent  even  at  the  head  of  the  valley  of  the  Bi^vre.  The  calcareous  region 
bclades  the  thalwegs,  the  depressions  on  the  plateaux,  the  flanks  of  the 
hills,  and  particularly  the  bottom  of  the  valleys. 

The  proportion  of  carbonic  acid  in  the  vegetable  soil  is,  on  the  plateaux, 
«f7,  or  reauced  to  mere  traces.  It  is  only  when  a  very  thick  diluvial 
deposit  reposes  on  a  calcareous  subsoil  that  it  can  attain  to  a  few 
hundredths.  On  descending  a  hillside,  the  carbonic  acid  is  very  scanty  at 
the  upper  part,  but  augments  progressively  with  the  declivity,  offering  at 
times  various  alternations.  Tne  same  occurs  in  descending  a  valley ;  in 
thf  t  of  the  Bifevre,  for  example,  carbonic  acid  is  wanting  in  all  the  elevated 
portion ;  it  then  augments  as  the  valley  descends  until  it  finally  attains 
10  per  cent.  On  tne  shores  of  the  Seme  and  the  Marne,  it  sometimes 
exceeds  25  per  cent.  The  residue  of  Isevigation  is  essentially  formed  of 
lands  coming  from  the  Fontainebleau  bods,  from  flint,  gravel,  and  the 
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limestones  of  the  Beauee  and  tlie  Brie.  Calcareoun  debrid  is  rare ;  and 
grains  of  iron  and  feldspar  Htill  more  so.  On  the  plateaux  the  re:jiidueof 
liuvij^atiou  is  very  variable,  evt'n  in  the  v«;;elable  soil  covering  the  same 
rocks.  Thus  on  the  platcanx  above  (Turehes  and  Meudon,  it  rises  to  70 
per  cent. ;  but  more  to  the  Bonih,  towards  Saday,  it  is  reduced  to  a  feir 
nundredths.  In  the  valleys,  abo,  it  varies,  not  only  in  the  different  valleys 
but  al.^o  in  tlie  lonyitudinal  and  in  transverse  directions.  The  proportion  of 
fine  sand  is  also  very  nolabh*  in  llie  bi)itoni  of  the  vaMeya  ;  on  the  bauks  of 
the  Seine  and  the  Alarne  it  varies  from  a  iVw  hnntlriMlihs.  Clay  is  found  aUo 
ia  all  the  soils  nmnd  Paris,  sometimes  ]mre,  souietiuics  in  the  state  of  mail 
assotjiuted  >\ith  lime.  The  soils  which  cover  the  plateaux  fonncd  by  the 
lacustrine  rock  of  the  Betsuce  and  the  Brii-.  are  ])articularly  rich  in  clay. 
At  Crenilly  and  AMllejuif  the  proportion  of  clay  is  above  5l),  and  it  may 
sometimes  reach  to  0»)  juir  cent.  But  tin*  cla^^  is  especially  concentrated 
in  the  bottoms  of  the  vallevs,  whether  they  be  drv  or  wet. 

The  examinalion  of  the  ct>nstilucnt  mineral  sub>tances  shows  that  the 
soil  comes  in  i>art  from  the  subjacent  rocks,  and  partly  from  the  rocks  in 
the  nei<;hlMiurhood;  and  that  it  nnist  not  he  always  regarded  as  a  disa^Iy^re- 
gution  In  si/a,  for  we  oficn  iiiul  that  in  limesluue  roi'k  the  vegetable  soil 
contains  not  a  trace  of  calcare-ms  matter;  and,  ri(T  rer^d^  a.  highly  cal- 
careous soil  over  a  clay  base.  The  vegetable  soil  M.  Delessc  considereas 
tlecidedly  belop.ijin;;  to  the  "terrain  de  transport."  or  drift,  aa  shown  by 
the  sand,  gravel,  and  innumerabh*  rolled  fra^^meiils  it  contains. 

The  i)ractica1  value  of  M.  Delesse's  ma]*  is  that,  in  indicathi;::  the  minera- 
loj^ical  composition  of  the  soil  in  the  Paris  district,  it  is  easy  to  see  what 
lands  should  he  marled,  and  which  slnmld  be  dmiued,  and  to  what  extent, 
and  with  what  materials,  manures  anil  exirnncous  substances  should  he 
economically  em[>loycd  in  a;;ricuhural  operations. 


(^fhrr    Th'urrihrtev  utul  Crifstacaiwcste  in    ibr  nntvrvn  Di/a/f,  txfer  dem 

unfcrc/i  Jiotlilic^jviufeu,  dcr  (ittiiinl   con  Jfohen  Kthe.     Von  Dr.  H.  B. 

Geinilz. 
Oil  Animal  Tracks:  amf  Crusfacran  lionaiits  in  the  Lower  Difa*^  or  in  ih» 

Lower  Ptnniaii  Sainhfoiirs  of*  f/ir  S/rafa  of  the.  Jlitjhtr  JUihe,     By  Dr. 

H.  B.  Gciniiz.     (Kxtracted  from  the  '  Isis  '  of  Dresden.)     1802. 

Dr.  (reinitz.  umlismaved  by  the  severe  criticism  he  received  at  the 
hands  of  JSir  Roderick  Mun-hison,  (' (Jeuloj]flsl,' »)anuary,  18iil,)  proceeds 
systemalically  to  describe  the  f*«ssiis  which  are  f«)und  in  his  so-called  Dyas 
strata  of  Central  Oerniany.  Mrs.  Josej)hinc  Ivablik,  a  lady  who  cultivates 
natural  science  in  that  nei';hl.>ourliood,  ha>  discovered  several  interesting 
fossils,  which  are  docribtM.l  and  liixured  in  the  \\Oi-k  before  ua. 

The  IXtfnianitis  (t)  KahHk:(,  (Teiniiz.  is  liirured.  It  is  a  small  Trilobite, 
which  Geinitz  considers  may  lieloni;  to  (he  S'lnrian  irenus  Dalmanites.  Dr. 
Geinitz  also  figures  a  remarkable  PiiyllopiKl  crnsta(van,  somewhat  re- 
semblinjjf  the  linmnhifnis  ufatinaiis  of  LinnaMis,  which  he  considers  to  be  a 
new  genus,  Kabiikia.  The  Kahlikia  Dj^atlica,  Geinitz,  is  found  in  the  coal- 
slates  of  the  Jjower  Dyas,  near  Nietler-Stepanitz,  on  the  Higher  Elbe.  The 
original  specimen  is  in  the  Dresden  Museum. 

The  hmestone  slates  of  the  Low  er  Dyas  ha\  e  afforded  evidence  of  im- 
pressions, considered  by  TV.  lieinitz  tr>  be  those  of  a  Crustacean,  the  8]vci- 
mens  of  which  are  also  in  the  Dresden  Mn*«4'um.  They  are  somewhat 
similar  to  those  which  Hall  has  fi^nred  in  the  *  Paheontolojry  of  New  York/ 
considering  it  doubt fnl  w  hether  they  behm^ed  to  Crustacea  or  Fishes. 

The  paper  is  illustrated  with  two  well-e\ccutcd  Htlw^'r-o.^lMo  ,0n4  ^.- 
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Observation*  on  the  3>nw*  **  Permeen**  "  Pf^mian"  and  "  Dyas,**     By 

Jules  Marcou.     Boston.     1862. 

These  **  Observations  "  have  been  reprinted  by  M .  Jules  Marcou,  from 
the  Proceedings  of  the  Boston  Society  of  Natural  History,  in  which  he 
refers  directly  to  the  article  by  Sir  Koderick  Murchison,  printed  in  the 
last  year's  January  number  (tf  this  magazine,  and  gives  a  list  of  dates  in 
respect  to  the  priority  of  the  term  *'  Permian." 

M.  Marcou  also  refers  to  his  own  memoir,  "  Dyas  and  Trias,"  in  the 

*  Archives  de  la  Bibliothbque  Universelle  de  Geneve,'  1859,  as  treating  the 
two  questions  entirely  distinct.  Since  the  first  publication  of  M.  Mar- 
ecu's  paper,  M.  Ludwig,  one  of  the  associates  of  l)r.  Geinitz,  has  been  to 
Bussia,  and  has  published  the  results  of  his  researches,  under  the  title 

•  Greojjenische  una  geognostisohe  Studien  auf  einer  lieise  durch  Russland 
und  den  Ural.'  We  have  not  yet  seen  this  work,  and  therefore  cannot 
say  of  our  own  knowledge  whether  it  does  or  does  not  bear  out  M. 
M!&rcou*s  statement  that  it  gives  ample  facts  and  sections  to  show  *'  the 
inapplicability  of  the  term  *  Permian '  to  the  Dyas  of  Saxony ;  a  term 
whicn  indeed  would  not  have  been  for  a  moment  maintained  if  its  typical 
localities  were  in  a  more  accessible  part  of  the  world." 

M.  Marcou  next  considers  the  necessity  of  the  union  of  Dyas  and  Trias 
into  a  great  geological  period — the  New  iied  Sandstone.  This  period  he 
considers  in  time  and  space  to  be  of  the  same  importance  as  the  Grauwacke 
or  Palspozoic,  Carboniferous,  Secondary,  Tertiary,  and  Recent  periods.  He 
lias  never  admitted  the  union  of  the  New  Eed  Sandstone  with  the  Carbo- 
niferous or  the  Secondary. 


Etude  ttir  r Stage  Kimmendien  dans  les  Enmrons  de  Monthcliard.     By 
Dr.  Cli.  Contejean.     Leipzig :  J.  Rothschild.     I860. 

Acting  on  the  recognized  principle  of  marking  geological  periods  by 
particular  pala»ontological  fauna?,  I)r.  Contejean  has  set  about  to  deter- 
mine the  boundaries  and  members  of  the  Kim  meridian  formation  of 
Ifontbdliard,  and  in  the  Jura,  France,  and  England.  To  the  want  of  duo 
regard  to  palteontological  evidences,  and  the  too  great  importance  attached 
to  petrographical  facies.  Dr.  Contejean  attributes  the  great  nimiber  of 
purely  artificial  divisions — the  limitation  of  the  systematizing  of  the  beds 
oeiog  thus  restricted  to  the  mere  differences  of  mineral  composition,  \^ith- 
<mt  due  regard  to  palseontological  horizons.  In  the  Jura,  the  massive 
'*  Aitarte,  Pterocera,  and  Virgula  marls"  are  ordinarily  taken  as  the  base 
of  the  Kimmeridge  group  ;  upon  these  are  superimposed  directly  thick  in- 
termediate limestones,  often  sterile  or  but  slightly  fossiliferous.  These 
divisions  may  be  strictly  conformable  to  subpelagic  regions,  where  the 
marly  beds  alone  received  the  organic  debris.  '*But,"  well  asks  Dr. 
Contejean,  **  are  these  good  divisions  in  themselves,  and  can  they  be 
applied  more  generally  ?"  This  question  he  answers  in  the  negative,  and 
ates  the  very  rich  fossiliferous  localities  of  Montbcliard  and  Ponentruy  as 
evidence.  In  those  regions,  formeriy  littoral,  the  limestone  strata  which 
separate  the  marls  have  received  the  relics  of  faunas  hitherto  not  appre- 
ciated, but  which  are  of  equal  value  with  those  of  the  marls,  and  conse- 
Quently  entitled  to  rank  as  independent  sub-groups.  Moreover,  the 
faunas  of  certain  marl  horizons  are  m  no  wise  difierent  from  those  of  the 
limestones  in  their  respective  vicinities ;  and  thus  the  natural  limits  of  the 
divisions  are  not  always  restricted  either  to  the  base  or  to  the  surface  of  a 
marl-bed ;  whilat  some  limestones  belong  to  two,  or  even  three,  difierent 


40  THE   0E0L00T8T. 

divisions,  and  therefore  if  there  exist  three  chief  divisions  in  the  Kimm^- 
ridien  formation,  the  limits  of  these  groups  are  very  different  from  those 
which  have  been  assigned  to  them. 

These  are  the  opinions  Dr.  Contejean  has  striven  to  work  out  in  the 
book  before  us,  and  to  this  end  he  first  describes  the  geographical  range  of 
the  Kimmeridge  beds,  through  Damvant,  Abb<$viller8,  Audincourt,  Mont- 
b^liard,  and  Bel  fort,  in  a  north-westerly  direction  ;  then  through  the  Allan 
Valley  to  the  district  of  Ponentruy  ;  and  next,  south-westwards,  to  Loncj- 
velle  and  I'lle-sur-lo-Doubs.  He  then  describes  the  subdivisions,  with 
their  mineral  characters  and  their  characteristic  fossils.  These  subdivisions 
are  : — (1)  Culcaire  a  Astarte* ;  (2)  Calcaire  a  Natices;  (3)  Mames  a 
Astartes  ;  (4)  Calcaires  a  Terebratules  ;  (5)  Calcaire  a  Cardium  ;  (6)  CaU 
caires  et  Mames  h  PtSrochres ;  (7)  Calcaire  h  Corhis ;  (8)  Calcaires  a 
Mactres  ;  (9)  Calcaires  et  Mames  h  Virgules  ;  (10)  Calcaire  a  Diceras. 

A  section  of  his  book  is  now  devoted  to  detailed  list«  of  the  respective 
faunas  of  each  of  these  subdivisions,  and  to  comments  upon  them.  After 
a  summary  of  the  facts  thus  brought  forward,  he  tabulates  his  residts  in 
the  followmg  manner  :— 

l^TAOE  KlHMI^RIDIEN. 

lY.  Groupe  Nj^biv^bn    .  Subdivisions  to  be  made  out. 

f  10.  s.  gr.  Calcaire  h  Diceras, 
TTT    r*.^,,^^  i7T»/^TTXT»«r      /     9.   Calcaires  et  Mames  h  Virgules. 

7.  Calcaire  h  Cor  bis. 

6.  Calcaires  et  Mames  h  Pt^rocSras. 
II.  Groupe  Pt^boc^bibn  (    5.  Calcaire  h  Cardium, 

4.  Calcaire  h  Terebratules, 

{3.  Mames  h  Astartes, 
2.  Calcaire  a  Natices. 
1.  Calcaire  a  Astartes. 

Tlie  last  question  then  remains — what  are  the  limits  of  the  Kimm^ridien 
as  thus  defined  ?  These  Dr.  Contejean  asserts  are  exactly  indicated.  The 
Kimmeridge  division  terminates  the  Jurassic  marine  series,  and  is  naturally 
arrested  by  the  Purbeck  beds,  which  most  geologists  have  considered 
cretaceous,  but  which  the  author  considers  M.  Coquand  has  rightly  asso- 
ciated with  the  Jurassic  formation.  The  inferior  limits  lie  sets  wrth  as 
equally  easy  to  establish,  the  Kimmeridge  division  commencing  where 
the  mass  of  fossil  corals  ends,  or  immediately  above  the  Diceras  beds  of 
the  Coralline  Oolite. 

The  fourth  section  of  his  work  Dr.  Contejean  devotes  to  the  "  Parallel- 
ism of  the  Formation,"  and  notices  the  characters  presented  in  the  Medi- 
terranean basin.  Straits  of  Dijon,  Anglo-Parisian  basin,  and  the  Pyrenean 
basin.  This  is  followed  by  a  fifth  portion,  with  geological  sections  and  a 
general  list  of  the  fossils  of  the  whole  formation.  The  remainder  of  the 
book,  amounting  to  a  hundred  pages,  is  taken  up  with  detailed  descriptions 
of  new  or  critical  species  of  shells,  which  are  illustrated  by  twenty-four  ad- 
mirable lithographed  plates,  very  carefully  and  accurately  drawn.  The 
book  is  moreover  illustrated  by  three  plates  of  sections  and  stratigraphical 
diagrams  of  the  ranges  of  the  various  groups  of  fossils. 

We  have,  in  former  reviews,  had  occasion  to  speak  well  of  the  geological 
works  published  by  M.  Uothschild,  but  of  none  we  have  yet  noticed  could 
we  desu*e  to  speak  in  higher  terms  of  praise  than  of  Dr.  Contejean's  admi- 
rable monograph  before  us. 


Fib-  1.  EQUUS  CHILENSTSfMolu).    a,  EtJOUS  MACROGNATHUS  (Moktt.    3.  BQ'J 
DBVILLiI  Molar).    4.  H0L0PTYCHI08  (Sc»ie).    o.  OLirOLBPIS  <8c»lc^. 
6.  MICB/lSTER  COR-ANGUINUU,  Chalk,  Dover. 
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TURTLES  IN  THE  STONESFIELD  SLATE. 

Bt  the  Editob. 

SoHB  time  since,  a  gentleman  handed  me,  at  one  of  the  meetings  of 
the  Geologists'  Association,  a  bone  from  the  Stonesfield  slate.  Un- 
fortunately the  label  attached  to  the  specimen  has  been  accidentally 
lost,  and  consequently  I  can  neither  give  due  credit  to  its  owner  for 
his  find  nor  return  the  specimen  to  him  as  I  would  wish  to  do,  as  his 
o&roe  and  address  are  both  thus  unknown  to  me. 

The  nature  of  the  specimen  was  very  evident,  at  the  first  glance, 
to  any  practised  palsdontologist.  It  is  a  bone  that  is  peculiarly  cha- 
facteristic  of  a  peculiar  class  of  reptiles  which,  at  the  present  day, 
Comprises  the  tortoises,  terrapins,  and  turtles.  In  short,  it  is  the 
coracoid  bone  of  some  member  of  the  family  Chelonia. 

Our  eyidences  of  this  order  of  reptiles,  in  strata  of  Mesozoic  age, 
lire  few  and  far  between ;  but  Chelonian  remains  are  rare  in  the 


Chetyt  (P)  Bhkii  (n.  a.),  Arom  the  Stonesfield  slate. 

Secondary  beds,  chiefly  by  reason  that  many  of  our  most  productive 
localities  are  neglected  to  be  well  worked. 

The  impressions,  probably  referable  to  Chelonian  animals,  which  we 
liave  in  the  Triassic  sandstones  of  Corncockle  Muir,  are  at  least 
doubtful,  and  we  shall  not  insist  upon  them  as  evidences  here.    In 

TOL.  n.  o 
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the  Upper  Oolitic  slates  of  Cirin,  where  a  lithographic  stone  some- 
what resembling  that  of  Solenhofen  is  quarried,  there  have  been  dis- 
covered remains  of  emjs-like  turtles  named  Achelonia  and  Hydro- 
pelta.  The  Chelone  planiceps  has  been  obtained  from  the  Portland 
beds,  and  the  curiously  complicated  and  to  a  certain  extent ''  embry- 
onal" genera  Tretoitemon  and  JPleurosternon  from  the  Purbeck. 
In  the  cretaceous  beds  we  have  discovered  true  marine  turtles 
(Chelone  ^mperi,  Chelons  Ben4tedii,  and  Chelone  pulchrieept)  \ 
a  terrapin  {Frotefni/s)  has  come  from  the  Kentish  Bag  of  Maidstone 
(Lower  Greensand),  whilst  many  species  of  small  turtle  (Chelone) 
are  mingled  with  the  phosphatic  nodules  of  the  Cambridge  Upper 
Greensand. 

This  coracoid  bone  I  recently  handed  to  my  friend  Mr.  Carter 
Bluke  for  further  and  more  complete  examination,  and  he  has  kindly 
favoured  me  with  the  following  note : — 

"  This  specimen  consists  of  the  crushed  right  coracoid  bone, 
viewed  from  above,  of  a  Chelonian  reptile.  I  have  compared  it  with 
the  homologous  bone  in  the  varied  kinds  of  Chelonia,  and  find  a  form 
which  resembles  it  very  nearly  in  the  Matamata  {Chelys  matamata^ 
Gray).  The  family  of  turtles  to  wliich  the  matamata  belongs  is  to  be 
found  in  ponds  and  rivers  in  warm  climates.  Dr.  Gray  tells  us  that 
they  eat  flesh,  feed  only  in  the  water,  and  when  they  swim  the  whole 
shell  is  submerged.  As  however  it  is  believed  that  the  Tri^onuh 
bearing  Stonesfield  slate  was  a  sea-deposit,  and  as  there  is  no  doubt 
whatever  that  this  fossil  is  really  from  that  bed,  there  is  some  degreb 
of  antecedent  improbability  against  its  representing  a  freshwater 
form.  Furthermore,  taking  into  account  the  manifold  variations  of 
form  which  the  coracoid  bone  exhibits  in  the  Chelonia,  there  is  really 
no  reason,  morphological  or  teleological,  why  a  marine  species  of 
turtle  may  not  have  existed  in  the  Oolitic  sea  with  a  coracoid  bone 
so  far  differing  in  shape  from  that  of  the  existing  marine  turtles 
{Chelane)  as  to  resemble  the  homologous  bone  in  the  matamata. 
The  turtle  of  the  Oolite  co-existed  with  the  Fhascolotherium  and  the 
Trigonia,  much  in  the  same  way  as  the  allied  genera  of  turtles, 
Chelymys  and  Chelodina,  co-exist  on  the  same  continent  with  the 
Australian  marsupials,  whose  remains  may  be  perchance  washed  into 
the  sea  where  Trigonia  still  survives. 

"  Upon  one  little  fractured  bone,  however,  we  must  not  draw  any 
positive  conclusions.  No  doubt,  when  the  Stonesfield  slate  shall 
have  been   more   thoroughly  explored,   further  evidences  will  be 
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afforded.  In  the  meanwhile,  without  prejudging  the  question 
whether  the  fossil  before  us  be  referable  to  a  freshwater  or  a  marine 
fhnn,  I  incline  slightly  to  the  former  opinion." 

fiemains  of  scutes  of  Chelonian  reptiles  have,  since  this  specimen 
has  been  in  our  hands,  been  offered  for  purchase  to  the  officers  of  the 
British  Museum ;  but  whether  they  belong  to  the  same  species  we> 
are  not  in  a  position  at  present  to  hazard  an  opinion. 

We  may  add  that  M.  Hugi  has  discovered  in  the  Kimmeridian 
beds  of  Soleure  bones  of  JEmys,  associated  with  marine  mollusca. 
Pictet  suggests  that  their  remains  may  have  been  transported  by 
freshwater  currents. 

As  a  provisional  arrangement,  we  would  prefer  to  include  our 
specimen  in  the  genus  Chelys,  giving  it  a  characterizing  specific 
name  in  honour  of  our  friend  who  has  so  obligingly  worked  out  its 
relationship  to  the  other  reptiles  of  the  interesting  family  to  which 
it  belongs. 


ON    THE   OCCURRENCE    OF   GLYPTOLEPIS   IN   THE 

SANDSTONE  OF  DURA  DEN. 

By  the  Ret.  Hugh  Mitchell,  M.A. 

Tn  bis  admirable  essay  on  the  Devonian  Fishes,  in  the  Tenth  De- 
cade of  the  Geological  Survey,  Professor  Huxley  has  clearly  indicated 
and  described  the  differences  and  the  resemblances  of  the  genera 
Holoptychius  and  Glyptolepis.  In  the  interesting  work  of  the  Rev. 
Dr.  Anderson  on  *  Dura  Den,'  in  which  its  exquisitely-preserved 
fossils  are  described,  no  mention  is  made  of  Glyptolepis.  In  the 
November  part  of  the  '  Journal  of  the  Geological  Society  of  London,' 
Mr.  Powrie  has  called  attention  to  the  occun*ence  of  Glyptolepis  in 
slabs  recently  disinterred,  for  the  St.  Andrew's  Museum,  irom  Dura 
Den.  Through  the  kindness  of  Dr.  Anderson,  a  slab  was  presented 
to  the  Montrose  Museum  in  1859 ;  and  it  is  now  apparent  from  it 
that  Glyptolepis  is  not  of  rare  occurrence  at  Dura  Den,  and  that 
either  this  genus  has  been  passed  over  altogether,  or  confounded 
with  Holoptychius.  The  fishes  in  the  Montrose  Museum  are  smaller, 
and  do  not  in  all  points  correspond  with  those  described  by  Mr. 
Powrie,  but  we  think  they  emphatically  demonstrate  that  the  Hol<h 
ptychius  Flemingii  must  now  be  denominated  Glyptolepis. 

On  the  slab  in  the  Montrose  Museum  there  is  one  fine  specimen 
of  Holoptychius  and  six  specimens  of  Glyptolepis,  not  regarding 
fragmentary  portions  of  fishes.  At  the  first  glance  there  is  a  resem- 
blance in  size,  in  general  aspect,  and  outline,  among  the  fishes. 
Their  average  length  is  about  nine  inches,  and  their  breadth  at  the 
thickest  part  of  the  body  nearly  three  inches.  But,  on  looking  more 
closely,  we  at  once  discover  the  characteristic  differences  of  the 
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genera.  The  scales  of  Glyptolepis  are  far  more  namerous — ftpiM- 
rentlj  as  four  to  one — and  are  set  more  closely  together  and  with  a 
deeper  imbrication  than  those  of  Holoptychius.  There  is  a  consider- 
able variety,  although  nothing  of  the  kind  can  exceed  the  beauty  of 
the  sculpture  of  the  scales  as  taken  from  different  parts  of  the  body. 
The  scale  of  Holoptychius  (all  wrinkle)  may  be  represented  hj  the  ac- 
companying figure,  PI.  III.,  fig.  4.  It  is  divided  into  two  portions:  the 
anterior  portion,  which  is  smooth,  and  is  covered  by  the  imbrication : 
and  the  posterior  portion,  oflen  deeply  sculptured  with  anaatomosiug 
ridges.  The  scale  of  Glyptolepis  {carved scale)  may  be  represented  by 
the  accompanying  figure,  rl.  III.,  fig.  5,  althouf^h  in  this  |;enus  there  it 
a  greater  variety  in  the  sculpturing.  It  is  divided,  also,  into  two  por- 
tions :  the  anterior  portion,  which  is  covered  with  a  beautiful  ar- 
rangement of  small  eminences,  radiating  in  concentric  circles  from 
the  middle  of  the  scale,  and  becoming  very  minute  as  they  approach 
the  margin ;  and  the  posterior  portion,  which  is  covered  with  ridges, 
leaving  sometimes  a  smooth  edge  on  the  hinder  margin. 

The  cranial  bones  of  both  genera  are  also  sculptured,  but  with  a 
difference.  Those  of  Holoptychius  are  covered  with  a  confluent 
tuberculation,  whilst  those  of  Glyptolepis  present  waving  longita* 
dinal  ridges. 

On  the  Holoptychius  one  of  the  dorsal  fins  is  alone  showu,  pre- 
senting, however,  stouter  rays  than  the  pendulous  corresponding  fin 
of  the  Glyptolepis.  Unfortunately,  no  comparison  can  be  instituted 
from  this  specimen  respecting  the  caudal  fins  of  the  genera. 

The  dentition  of  the  Holoptychius  is  not  seen,  but  Glyptolepis 
displays  several  large  teeth  intercalated  amongst  a  series  of  small 
ones.  The  medial  line  along  the  flank  is  far  more  deep  and  marked  in 
Glvptolepis  than  in  Holoptychius. 

trom  the  description  given  by  Mr.  Powrie  of  the  St.  Andrews 
specimen,  we  are  led  to  suppose  that  two  species  of  Glyptolepis  occur 
at  Dura  Den — the  other  much  larger  than  the  species  we  have  at- 
tempted to  describe  as  above.  But  one  thing  is  certain,  the  genui 
is  to  be  found  there.  The  determining  of  this  matter  may  cast  no 
new  light  on  the  position  of  the  sandstone  of  Dura  Den,  but  at  least 
it  will  prevent  confusion  in  the  description  of  its  palssontology. 


NOTE  ON  STONE  « CELTS "  FEOM  CHIRIQUI. 
Bt  Chables  Cabteb  Blake,  Esq. 

{lEiead  before  the  Ethnological  Society,  March  18,  1862.) 

Five  stone  "  celts  "  have  been  submitted  to  me,  from  the  collections 
of  antiquarian  objects  from  Chiriqui  formed  by  my  friends  William 
Bollaert,  Esq.,  F.E.G.S.,  Corr.  Mem.  Univ.  Chile,  etc.,  and  W.  Du- 
pr6e,  M.D.,  F.E.G.S.,  of  Panama. 

No  information   has  been  given  to  me  respecting  the  locality. 
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condition,  or  probable  age  of  these  "cetta."  I  nnderatand,  however, 
tiut  tbej  were  obtained  from  the  same  graves  in  Chiriqui  whence 
Ime  been  derived  the  various  objects  wrought  iu  gold  and  moulded 
in  pottery,  some  of  which  have  been  lately  described  in  the  United 
Stipes,  and  in  this  country  by  Mr.  Bollaert. 

All  the  celts  exhibited  the  well-known  acalpriform  sharpening  of 
the  larger  end,  and  arc  sharpened  laterally  by  a  succession  of  blows, 
producing  facets,  analogous  to 
those  of  the  chipped  flints  which 
have  been  found  at  Abbeville,*  at 
the  Kjokkenmoddings  in  Den- 
markf  and  in  various  European 
tocmlitiee,  and  which  probably  be- 
long to  a  period  antecedent  to  the 
known  historical  era. 

Four  of  the  celts,  marked  B  2, 
B  3,  D  1,  and  D  2,  are  composed 
of  the  porphyritic  atone  found  in 
great  abundance  on  the  Isthmus 
ofDarien.  One  only,  marked  B 1, 
is  hewn  more  roughly  than  the 
others  from  an  indurated  clay, 
and  closely  resembles  some  of 
the  European  worked  flints. 

B  1  (measuring  4^  inches)  is 
of  a  tapering  acuminate  form,  the 
lateral  facets  being  so  deep,  and 
•0  widely  extending  across  the  ~. 

celt,  as  to  have  produced  a  more  /  \ 
or  less  salient  ridge,  extending  /  /  \ 
longitudinally  along  the  median      /  \  \ 

line  of  the  celt.     The  larger  end     /  V    \ 

ii  pntiafaed  on  either  side  for  a    j  \     \ 

small  extent  up  the  hatchet.  The   I  I     \ 

stone,  however,  by  its  porous  na 
ture,  hu  not  been  susceptible  o 
much  polish.  The  smaller  em'  ' 
prolonged  to  an  acute  point. 

D  2  (measuring  3^  inch 
The  sculptor's  art  has  in  this  celt  I. 
progreased  to  such  an  extent  as  (  y)   I 

to   produce  a  polished    surface,  \v__^^^^X^ 
obliterating  the   facets,  and  ex- 
tending over  the   whole   stone,  -rig- us. 
with  the  exception  of  the  acuminated  but  unsharpened  smaller  ex- 
tremity. 

In  the  three  following  "celts"  the  longitudinal  diameter  is  much 
leu  than  in  the  two  above  mentioned. 


Fig.  Bl. 


foUB  na-   I  I     \ 

)tible  of  \ 


Kg.  D  1. 
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B  3  (measuring  4  inches).  The  surface  of  this  stone  has  been 
polished  to  a  greater  extent  than  in  D  2.  The  smaller  end  is  not 
only  polished,  but  has  its  tapering  extremity  rounded  off.  Subse- 
quently to  the  polishing  process,  the  lateral  portions  have  been  sub- 
mitted to  the  action  of  some  substance  which  has  rubbed  and  ground 
off  the  polished  surface,  apparently  with  a  view  of  rendering  the  sides 
more  acute. 

D  1  (measuring  3-^  inches).  A  similar  process  has  been  exercised 
on  this  specimen,  on  the  lateral  portions,  whilst  along  the  median 
line,  the  ridge,  which  was  so  prominent  a  feature  in  B  1,  has  been 
artificially  obliterated.  The  polished  portion  extends  a  small  dis- 
tance up  the  blade.  The  acuminated  point  has  been  broken  away, 
exhibiting  a  hexagonal  fracture. 

B  2  (measuring  3^  inches).  This  celt,  of  a  lighter 
porphyry  than  the  others,  presents  the  facet-shaped 
arrangement  of  the  lateral  portions,  which  is  exhibited 
to  a  greater  extent  in  B  1.  It  is  polished  at  the 
sharp  extremity.  Tlie  acuminated  extremity  is  ob- 
tusely rounded ;  near  it,  a  deeper  facet  than  the  rest 
is  removed,  with  the  probable  purpose  of  rendering 
more  firm  its  attachment  by  some  ligature  to  its 
handle.  No  such  device  is  found  in  the  four  other 
celts. 

The  above  five  celts,  therefore,  offer  each  distinc- 
tive characters,  and  probably  indicate  different  &- 
shions  and  patterns  of  the  sculptor's,  or  rather  cut- 
Fig.  B  2.  ler's,  art  in  Chiriqui.  The  specimen  B  1,  by  its  rough 
facets,  its  slight  degree  of  polish,  its  general  flat  appearance,  and  its 
comparative  simplicity  of  workmanship,  seems  to  indicate  its  being 
the  product  of  a  nation  not  much  superior  in  civilization  to  the  deni- 
zens of  the  Kjokkenmoddiugs  in  Denmark.  Eeasonable  ground  of 
doubt  may  exist  as  to  whether  it  belongs  to  the  same  era  as  the  four 
porphyritic  celts.  The  nation  which  produced  such  works  of  art  as 
some  of  the  Chiriqui  pottery  and  gold  objects,  would  surely  have  ar- 
rived at  a  higher  degree  of  perfection  in  its  weapons.  It  is  undoubt- 
edly, also,  a  finished  colt,  complete  as  far  as  its  maker  intended  it  to 
be— not  a  mere  spoilt  model,  thrown  aside.  The  absence  of  proof 
respecting  its  actual  collocation  with  the  Chiriqui  antiquities,  would 
lead  me  to  assign  to  it  a  far  higher  historical  remoteness,  and  render 
it  possibly  coeval  with  the  remains  of  the  old  short-headed  (brachy- 
cephalic)  mound-builders  of  Natchez,  whose  epoch  in  time  antiqua- 
rian archffiology  in  North  America  has  as  yet  been  unable  to  ascer- 
tain. 

The  four  porphyritic  celts  have  no  such  distinctive  characters* 
Thev  might  be  the  work  of  the  earliest  inhabitants  of  Chiriqui,  or  the 
product  of  the  idle  Indian  of  the  present  year. 

A  careful  examination  of  the  various  types  of  celts,  as  denoting 
distinctness  of  race,  has  led  me  to  the  conviction  that  the  Chiriqui 
celts  are  entirely  sui  generis.     They  differ  from  the  more  heavy  cut- 
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err  of  the  mound-building  Natchez  in  their  less  weight  and  their 
Dore  acuminated  form.  A  sketch  from  Squier's  *  Monuments  of  the 
ifississippi  Valley  *  indicates  the  sise  of  the  celts  of  the  short-headed 
Dound-Duilders.  It  was  six  by  four  inches,  and  weighed  about  two 
>ottnds.  It  is  undoubtedly  a  finished  celt.  Upon  a  comparison  of 
he  Cbiriqui  celts  with  the  obsidian  knives  from  Mexico,  no  resem- 
ilauce  exists.  Their  cJosest  analogy  is  with  the  hatchets  from  the 
tone  mounds  of  Denmark.  Dr.  Troyon  has  observed  that  "  man, 
)laced  under  analogous  circumstances,  acts  in  an  analogous  manner, 
rrespective  of  time  or  place."  We  thus  have  analogous  flints  from 
rholly  distinct  parts  of  the  world.*  Whether  these  evidences  indicate 
he  once  almost  universal  dispersion,  antecedent  to  the  historical 
*poch  of  whole  nations  of  men,  little  elevated  above  the  animals, 
rhoae  remains  have  been  preserved  to  us  in  strata  often  containing 
he  debris  of  extinct  mammalia,  I  must  leave  to  this  Society  to  deter- 
nine.  The  antiquity  of  the  human  race  in  America,  inferred  from 
he  existence  of  so  many  native  traditions  of  the  rapparU  which  early 
nan  once  bore  to  the  extinct  animals,  is  thus  rendered  more  probable 
»y  the  antiquarian  evidences  now  afforded  us. 

I  cannot  close  this  paper  without  expressing  my  sincere  regret  that 
lo  osseous  or  cranial  remains  have  been  afforded  us  of  the  aborigines 
»f  Cbiriqui  and  Panama.  Such  proof  can  alone  conclusively  demou- 
trate  the  true  affinities  of  nations,  or  the  probable  era  when  they 
fxisted.     Mere  archtBological  evidence  is  an  uncertain  guide. 

In  conclusion,  I  beg  to  remark,  that  at  first  sight  the  mere  decree 
»f  chipping  which  a  flint  might  have  undergone  at  human  hands  might 
leem  a  trivial  subject  of  discourse ;  but  when  we  reflect  upon  the 
aphorism  of  Sir  Thomas  Browne,  that  "Time  conferreth  a  dignity 
ipon  the  most  tnfliog  thing  that  resisteth  his  power,"  the  study  of 
hese  carved  stones  from  Chiriqui  becomes  fraught  with  considerations 
)f  the  highest  mental  value. 


aEPOBT  OF  A  SUCCESSFUL  SEABCH  FOB  FLINT- 
IMPLEMENTS  IN  A  CAVE  CALLED  "THE  OYLE," 
NEAB  TENBY,  SOUTH  WALES,  IN  JUNE  AND  JULY, 
18G2. 

Bt  Gilbebt  N.  Smith,  Bector  of  Gumfeeston. 

(Bead  <U  the  Cambridge  Meeting  of  the  British  Aseociation^  1862.) 

This  is  a  cave  in  the  Mountain  Limestone,  with  a  wide  entrance 
ooking  to  the  north-east  at  about  70  feet  above  the  level  of  the 
'alley  beneath,  up  which  the  tide  has  recently  flowed.  The  cave 
extends  tortuously  for  30  or  40  yards  into  the  axis  of  a  ridge  which 
s  a  spur  of  the  "  Bidgeway,"  extending  from  Pembroke  to  Tenby, 
iomposed  of  the  Old  Bed,  the  strike  of  which  is  east  and  west. 

*  Boocker  de  Perthei  (Antiquit^e  Celtiquee  et  Ant^Uuviennety  8vo,  ii.  282)  de- 
rribes  a  teries  of  analogous  balf-polished  hatchets,  as  appertaining  to  the  *'  transition  " 
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Within,  the  cave  is  distinguished  by  chambers,  alternating  with 
narrow  passages.  The  floor  is  generally  not  more  than  three  feet  deep, 
at  which  depth  the  limestone  is  met  with  as  at  the  roof  and  sides. 
The  entrance  being  conspicuous,  it  is  often  visited  from  curiosity, 
but  has  never  before  been  carefully  explored  for  the  definite  puruose 
of  discovering  works  of  ancient  art.  This  search  was  prompted  by 
the  recent  discoveries  in  France  and  at  Home,  strongly  seconded  by 
the  fact  that  above,  on  the  Bidgeway,  some  six  or  seven  barrows 
exist,  which  yielded  to  the  reporter  and  others  a  few  years  since,  not 
only  cinerary  urns,  but  also  well-shaped  flint  arrow-heads. 

So  much  by  way  of  introduction. 

The  Section  will  be  glad  to  learn  that  the  search  in  this  cave  for 
flint  weapons  has  been  successful,  and  that  the  number  found  is 
seventy-three,  including  the  identical  lumps  of  flint  which  remained 
after  the  chips  had  been  struck  off*,  when  from  their  reduced  size 
they  were  no  longer  capable  of  yielding  flakes  sufficiently  large  to 
answer  the  destined  purpose,  whatever  that  might  be. 

Some  of  these  specimens  are  of  ordinary  flint,  but  a  good  many 
are  of  a  dull-green  opaque  chert.  In  size  they  vary  from  about  four 
inches  in  length,  downward.  In  general  form  they  are  almost  iden- 
tical with  the  flakes  found  at  Bed  Hill.  They  were  disseminated 
through  the  soil,  but  much  the  most  thickly  scattered  at  the  mouth 
of  a  recess  near  the  entrance,  where  the  fabricator  might  be  supposed 
to  have  seated  himself  to  take  advantage  of  the  light. 

Interspersed  also  through  the  soil,  which  in  some  places  is  almost 
black,  were  a  great  many  bones ;  most  of  them  those  of  ruminants, 
such  as  are  now  domesticated ;  some  of  them  fish-bones,  with  the 
shells  of  edible  mollusks ;  and  some  few  unmistakably  the  remains 
of  cave-mammals,  such  as  Ur^us  spelteus,  Equus  cahallus,  Hyutna 
speUea,  and  the  teeth  of  some  species  of  deer.  Of  this  last  animal, 
tnough  apparently  of  a  later  age,  there  is  one  very  fine  front  prong 
of  an  antler,  which  measures  11  inches,  and  the  circumference  ^ 
inches  at  the  base,  where  there  are  long  marks  across  as  if  done  with 
some  tool.  To  these  works  of  ancient  art  and  animal  remains  must 
be  added  some  very  modem  articles ;  one  of  them  the  half  of  a  Shef- 
field penknife,  which,  however,  seemed  to  have  been  buried  some 
years. 

The  conclusions  and  inferences  which  the  author  of  this  report  has 
come  to  will  be  comprehended  in  replies  to  the  following  questions : — 
1st.  What  was  the  use  of  these  nakes  ?  2.  By  what  race  of  meu 
were  they  fabricated  ?     3.  Whence  was  the  material  derived  ? 

First,  the  use  of  these  flint,  and  chert  flakes.     The  conviction  ar- 

period  between  the  pre-historical  and  the  Celtic  nations.  He  describes  one  of  these 
*'  celts  *'  as  "  une  hache  a  gatne  ou  demi-polie.  Le  Iranchant  Vest  entiirement.  La 
pariie  dettinSe  a  entrer  dans  /a  gatne  ne  Vest  pas** 

In  the  British  Museum  collection  of  antiquities,  an  object,  termed  by  Mr.  Bollaert  a 
"stone  club/'  is  preserved  from  Cocina,  in  Peru,  near  Noria.  Mr.  Gilbert  Brandon  has 
also  preserved  a  "  stone  hatchet-blade  used  in  the  time  of  the  lucas,'*  from  Cuzco ;  whilst 
amongst  the  Mexican  antiquities  presented  by  Lady  Webster,  is  to  be  found  a  *^  cineel  de 
los  Indias,  eneonirado  en  ttna  sepultura" — where,  is  not  stated. 
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rired  at  from  a  general  view  of  them  scattered  upon  the  table,  whether 
found  in  "  the  Ojle,"  at  Bed  Hill,  or  elsewhere,  is  that  these  chips 
are  the  rejected  refuse  of  the  workshop.  "  On  this  spot,"  the 
thoughtful  observer  is  disposed  to  say,  '*  some  weapons  or  implements 
were  fabricated  on  some  one  or  more  occasions ;  and  while  the  per- 
fected ones  were  carried  away,  these  inartistic  though  somewhat 
shapely  fragments  were  left  on  the  floor  where  they  fell,  and  at  length 
became  buried,  partly  by  the  tramp  of  animals,  and  partly  by  acci- 
dents of  daily  human  life."  I  feel  sure  of  this  conclusion,  not  only 
because  most  of  the  flint  chips  which  we  have  in  collections  (as  that 
handful,  for  instance,  in  the  British  Museum,  which  are  8aid  to  have 
come  from  Arabia)  are  in  reality  nothing  but  primary  splinters,  which 
have  never  received  a  second  perfecting  stroke  or  trimming  from  the 
hand,  but  also  from  the  following  argument : — 

Assuming  these  to  be  mis-shapen  chips  struck  ofl'on  the  spot,  would 
there  not  be  found  among  so  many  one  or  two  perfected  specimens 
of  the  tools  or  weapons  assigned  ?     This  is  very  probable — almost 
certain ;  but  not  so  probable  as  that  some  broken  specimen  of  the 
tools,  broken  in  the  process  of  completion,  would  occur  here  and 
there.    And  so  it  proves  in  this  case  ;  for  among  these  seventy-three 
ipecimens,  there  are  eight  broken  pieces  which  have  received  much 
manipulation,  and  have  heads  elaborately  rounded  ofl*,  by  removing 
tmall  conchoidal  scales.     And  further,  the  lumps  of  flint  which  have 
been  split  up  as  long  as  they  would  yield  flakes  strengthen  the  argu- 
ment ;  for  they,  too,  are  left  behind  commingled  with  tlie  rest  of  the 
tbandoned  fragments. 

Secondly,  by  what  race  of  men  were  these  implements  fabricated  ? 
The  reporter,  supposing  these  chips  to  be  ancient,  has  no  hesitation 
in  ascnbing  them  to  the  same  natives  of  Britain  by  whom  tlie  tumuli 
on  the  Ridgeway  above  were  raised,  and  who  buried  with  tlieir  dead 
the  flint  arrow-heads  found  within  those  mounds.  No  other  suppo- 
sition obviously  needs  to  be  entertained. 

But  who  were  this  race  of  men  ?  The  world  say,  "  Britons,  to  be 
rore ;  these  are  British  barrows,  and  those  vases  on  your  shelf  are 
British  urns  that  you  obtained  from  them." 

Well,  let  us  suppose  so  for  a  while.  But  surely,  if  such  is  the  case, 
these  descendants  of  the  British  who  live  around  "the  Oyle'*  and 
the  barrows  here  in  Wales,  and  who  certainly  are  in  possession  of  much 
ancient  literature,  while  the  Saxons  brought  us  next  to  none,  would 
be  able  to  inform  us  whether  their  ancestors  ever  used  flint  tools  or 
weapons  in  early  days,  especially  as  the  records  relate  to  the  very 
first  possession  of  the  island  by  the  race  of  Adam.  Led  by  this 
thought,  I  have  corresponded  with  the  ablest  Welsh  arcluTologists, 
and  have  been  favoured  with  full  replies ;  but  all  deny  that  their 
forefathers  ever  used  anything  but  bronze  and  iron  for  war  or  in  the 
chase,  but  eay  that  there  is  a  notice  or  two  in  their  very  early  docu- 
ments of  the  use  of  flint  knives  for  sacrificial  purposes  only.  This 
admission,  however,  proves  nothing ;  for  other  races  of  men, — the 
Jews,  for  instance, — while  they  certainly  had  tools  of  metal,  uni- 
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formly  employed  flint  kniTes  in  sacrificing  animals,  and  for  circum- 
cision. From  this  absence  of  all  reference  to  flint  or  stone  weapons 
in  the  earliest  writings  of  the  Welsh,  it  seems  to  follow,  either  that 
the  writings  cannot  be  depended  upon  to  supply  precise  information, 
or  that  the  men  who  made  the  flint  weapons  were  of  another  race, 
possibly  much  earlier  inhabitants  of  the  island. 

Thirdly,  whence  was  the  material  obtained  ?  There  are  no  flints 
in  the  formations  and  strata  of  the  vicinity, — that  is  certain.  But 
then  they  may  be  picked  up  any  day  by  a  careful  search  on  the 
shore ;  and  so  may  granite  boulders  and  worn  fragments  of  igneous 
rocks. 

The  chert  of  these  implements  is  peculiar.  It  is  of  a  dull,  opaque 
green  colour,  full  of  minute  grey  spots.  I  do  not  at  present  know 
of  any  like  it  in  these  parts  ;  but  one  lump,  tide-borne  to  the  coast, 
would  hare  supplied  all  required  for  the  sixteen  fragments  of  this 
kind  found. 


COBBESPONDENCE. 


Age  of  the  Blackdown  Oreensand. 

Sir, — The  Question  as  to  the  true  position  in  the  Greensand  series  of  the 
"Whetstone'  deposits  of  Blackdown,  in  Devonshire,  is  one  which,  so  long 
as  it  remains  uncertain,  must  naturally  force  itself  upon  every  geologist 
who  either  studies  or  collects  the  fossils  of  the  Greensand  formation  ;  and, 
therefore,  although  this  question  is  neither  new  nor  of  universal  importance, 
I  trust  that  I  may  be  permitted  to  refer  to  it  in  the  present  instance. 

The  Question  is  simply  this — Are  these  (Blackdown)  deposits  equivalent 
to  the  Upper  Greensand,  to  the  Gault,  or  to  a  portion  of  the  Lower  Green- 
sand ?  or  do  they  represent  the  whole  of  these  in  an  exceptional  form  P 

In  parts  of  £ent  <>r  Surrey,  where  the  Lower  Greensand  strata  rest 
upon  Weald  clay,  and  are  everywhere  separated  from  those  of  the  Upper 
Greensand  by  an  intervening  bed  of  Gault,  such  a  question  would  be 
readily  determined.  But  at  Blackdown  the  case  is  different,  the  Greensand 
being  there  found  to  rest  upon  red  marl,  and  the  Gault  either  absent  or 
imperfectly  developed ;  so  tnat,  in  default  of  the  usual  direct  evidence,  the 
geologist  must  be  content  with  such  indirect  conclusions  as  can  be  drawn 
either  from  the  general  appearance  of  the  deposits  or  from  a  comparison 
of  the  organic  remains  with  those  contained  in  other  portions  c^  the  Creta- 
ceous series.  Whether  or  not  tliis  last  method  has  been  carried  out  by 
those  who  consider  the  Blackdown  deposits  to  beof  UpperGresnsandage, 
I  have  not  hitherto  been  able  to  sscertain. 

In  the  British  Museum  all  the  Blackdown  fossils  are  marked  as  Upper 
Greensand,  in  the  Museum  of  Practical  Geology,  more  cautiously,  as 
Greensand ;  while  in  both  they  are  ranged  side  by  side  with  fossils  from 
Warminster, — a  locality  where  the  Upper  Greensand  is  well  defined  by  the 
presence  of  the  Gault.  Now,  supposing  Upper  Greensand  deposits  to,  pre- 
vail equally  at  Blackdown  and  vVarmmster,  one  might  expect  to  find  a 
considerable  resemblance  between  the  fossils  from  these  two  localities; 
yet,  on  comparing  the  specimens,  the  fact  proves  itself  to  be  quite  the 
reverse ;  for,  at  a  rough  computation,  I  find  that  out  of  156*  Blackdown 

*  These  and  the  following  nombers  refer  to  Mollusca  only. 
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QoIIiura,  6  only  occur  at  "Warminster,  tlie  remainiDg  30  'Warnjin- 
I  not  beinc  round  at  Blackduwn.     A  furLLer  comparison  of  the 

foeeil  molluBea  with  those  of  the  Upper  GreeuBBiid  generally, 
i!h  lie  fossil  mollosca  of  the  Gault,  gave  aeBrly  thu  anme  result, 
wenationa,  combined  with  rertaie  factB  whicli  came  under  my 
J  Btudf  ing  theLower  Greensand  of  Surrey  and  tlio  Isle  of  Wight, 
Ibe  first  place,  to  question  tlie  correctncsa  of  claaaine  the  Black- 
sits  wilh  those  of  the  t^'/'fi' Greensand  or  eTcn  of  the  Gault; 
.telj  induced  mo  to  believe  them,  so  far  at  least  as  the  whet- 
i.  are  concerned,  to  he  eicluaively  of  Loiver  Greensand  origin — 
ion  in  the  aeriea  being,  probably,  near  the  bswe  of  the  upper  or 
!  dirision  of  Fitton. 

Tcfore,  in  tlie  hope  of  stimulating  further  inquiries,  which,  for 
iBve  neither  the  time  nor  tlic  opportunity  to  make,  thai  I  now 

address  jou  on  the  subject,  as  I  feel  conrineed  that  a  closer 
>n  of  the  lowest  beds  of  the  Greensand  at  Blackdown  must  now 
question  ;  for,  should  the  absence  of  Gnult  he  confirmed,  I  think 
ce  cf  the  fossils  alone  may  be  deemed  conclusive, 
urintr  table  shows  the  rolatioa  of  the  Blnckdown  fossils  to  thow 
cr  Greensand.  Gault,  and  Lower  Greensand  respectively : — 
imber  of  Blackdown  species  (Mollusca)  tnkeo  from  '  Morris's 

Fitton'a  List  in  Trans.  Geol.  Society,  and  from  specimens  in 
1  Museum  and  Jennyn  Street  Museum,  156.     Of  these,  81  aro 

Blackdown  ;  20  occur  in  Upper  Greensaud.  7  of  which  are  li- 
pper  Greensand  and  Blackdown  ;  16  occur  in  Gnult,  4  of  which 

to  Gault  and  Blackdown :  59  occur  in  Lower  Greensand,  3D  of 
limited  to  Lower  Greensand  and  Blackdown. 
ibt'rs  for  comparison,  therefore,  stand  thns ; — ■ 

oecitM  limited  to  Upper  Greenland  and  Blackdomn,  7  i  cii. — 
ic-niUt  StsarSiu     .     .     Sol  coininoa  (Svw.). 

ilcalUM A  rare  species  (Sow.) 

Abundant  in  G.  8.  near  Frome. 
Bare. 

Abundant  at  Blackdown  ;  XT.  Q.  8.,  lo- 
cality doubtful. 
Abundant  in  U.  G.  S.,  near  Wsrnuait«ri 
Blackdoim,  doubtful. 
la  cariiuifa  .     .     .     Common  at  Blackdown  joccursiatT.G.HT  . 
near  Deviies. 

Speciet  liniied  io  OavU  and  Blacidoam,  4 )  va. — 
litet  auritiu  .     .     .    Not  common  (3ow.). 


iralaia  tgra     .     , 
Uella  gra»ulata   , 

ikxa  tteiictUoia 


fllaria  calcarala 


.     Common  at  Blackdown;  oilier  localities 

doubtful. 
.     Common  at  Blackdown  and  Folkestone. 


ecK)  limited  to  Lower  Greenland  and  Blackiovm,  39 ;  viz. — 
Lonr  emniiuid  locilitf . 

rle/ormota      .     .    .    Sbanklin Bare. 

'•orata Sandown. 

Kla  Sauliniana      .     .     Godolming. 

'I'um  Itillanum      .     .    Shanklin Frequent. 

ula  IrHHcata     .     .     .     Pcasemarah Coinmon. 

egant . Peasemarsh Common. 
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Cucullaa  glabra      .     .     .  Shaiiklin  and 

Cyprina  angul<Ua    .     .     .  Hythe  and  Sandgate. 

C.  roHrata Atherfield. 

Cytherea  (VemuJ  caperata  Atherfield. 

Venus  faba Shanklin  and  Peasemanh  .    Common. 

V.  ovalU Peasemanh Bare. 

Exogyra  undulata  .     .     .  Godalming Bare. 

Oervillia  ancepi      .     .     .  Peasemarsh. 

G.  lanceolaia     ....  Atherfield. 

O.  tolenoides 

Lima  semisitlcata    .     .     .  Shanklin Common. 

Nucufa  aniiquata    .     .     .  Atherfield. 

H.  imprcssa Parham  Park. 

N.  liiiffata Shanklin. 

N.  oUusa Atherfield. 

TeUina  incequaUs    .     .     .  Shanklin  and  PeaBemarah. 

T.  (PsammobiaJ  striatula  Shanklin  and  Peasemarsh. 

Thetis  minor Shanklin  and  Peasemarsh  .     Common. 

Trigonia  dadalaa  .     .     .  Parham  Park. 

T.  spectahHis 

T.  cattdata Atherfield. 

Littorina  pungens    .     .     .  Peasemarsh. 

L.  conica Peasemarsh  and  Sliankhn   .     Common. 

L.  (Natica)  monilifera     .  Peasemarsh Rare. 

i.  (NaticaJ  rotundata     .  Common. 

•  Peasemarsh Rare. 

.  Peasemarsh Bare. 


Phasianellaformosa 
P.  striata       .     . 
Turbo  munitus 
Nauf.iius  eiegans 
Dentalium  medium 
Serptila  Jilijbrmis 
S.  plexus    .     .     . 
Vermeius  polygonalis 


Godalming. 

Peasemarsh. 

Shanklin. 

Hythe  and  Sandgate. 


From  tlie  above  list,  it  is  apparent  that  the  Upper  Greensand  and  Gault 
fossils  which  occur  at  Blackdown  are  but  few,  and  of  small  yalue  when 
compared  with  those  of  the  Lower  Greensand. 

There  are  circumstances  connected  with  the  accumulation  and  deposition 
of  the  strata  forming  the  Lower  Greensand  generally,  which  may  also  be 
taken  into  account  in  considering  this  question ;  some  of  which  I  shall  now 
proceed  to  notice. 

It  has  been  shown  by  Dr.  Fitton,  that  the  Lower  Greensand,  whercTcr 
fully  developed,  is  separable  into  three  groups  or  series  of  strata ;  each  dif- 
fering somewhat  from  the  others  in  mineral  character,  and  each  possessing 
a  fauna  more  or  less  peculiar  to  itself.  Now,  although  the  limits  of  each 
are  not  everywhere  traceable,  yet  there  is  always  a  sufficient  distinctness 
between  them  to  warrant  the  belief  that  the  same  causes,  whether  of  up- 
heaval or  depression,  acted  throughout  the  entire  British  area  then  covered 
by  the  Greensand  ocean. 

In  the  neighbourhood  of  Godalming  this  subdivision  is,  perhaps,  more 
strongly  marked  than  is  usually  the  case.  The  lower  Neocomian  clays  are 
here  found,  as  elsewhere,  resting  conformably  upon  the  Wealden.  They 
are  succeeded  by  a  series  of  strata,  composed,  for  the  most  part,  of  fine 
sand,  mingled  with  more  or  less  argillaceous  matter,  and  including  occa- 
sional bands  of  loose,  concretionary  sandstone ;  this  latter  being,  appa- 
rently, a  local  equivalent  of  the  Kentish  rag  of  Maidstone.  All  tnese 
appear  to  have  been  deposited  quietly  and  continuously,  and  form,  includ- 
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iog  the  lower  Neooomian  clay  strata, "  the  Middle  and  Lower  diTision  "  of 
Fitton. 

Here,  howeyer,  there  is  an  abrupt  change.  The  finely  stratified  deposits 
which  have  hitherto  prevailed  are  overlaid  by  an  accumulation  of  coarse 
land  and  pebbUs ;  tbe  stratum  or  strata  composed  of  these  materials  varying 
in  thickness  from  a  few  incites  to  six  or  ten  feet,  and  contrasting  strongly 
with  the  sands  beneath.  The  "  pebble-beds  "  are  succeeded  by  various 
strata  of  coarse  gritty  sand,  abounding  in  concretions  of  limestone*  and 
chert ;  in  all  of  which  small  pebbles  and  thin  layers  of  clay  are  of  frequent 
occurrence.  These,  in  turn,  are  followed  by  a  series  of  ferruginous  sandy 
deposits  of  considerable  thickness,  which  range  upwards  uninterruptedly 
to  the  Gault. 

It  is  to  the  occurrence  of  these  "  pebble-beds  '*  and  of  the  superincum- 
bent limestone,  in  the  Greensand  of  Godalming  and  elsewherct  that  I 
would  now  direct  attention,  as  being  possibly  connected  with  the  present 
subject  of  inquiry.  , 

There  is  another  subject,  however,  so  closely  connected  with  every  ques- 
tion relating  to  the  Greensand,  that  I  find  myself  compelled  to  notice 
it  before  proceeding  further. 

Mr.  E..  God  win- Austen,  in  a  valuable  paper  "  On  the  possible  Extension 
of  the  Coal-measures  beneath  the  South-Eastem  part  of  England,";!;  argues 
the  existence,  during  the  Oolitic,  Wealden,  and  Neocomian  period,  of  a 
ridpe  of  old  rocks  (palaeozoic)  extending  across  our  south-eastern  counties 
nearly  in  the  line  of  the  North  Downs.  This  ridge  the  author  traces 
eastward,  in  connection  with  a  well-marked  Continental  axis,  called  by  him 
the  "  Axis  of  Artois,"  and  westward,  into  the  district  of  Bath  and  Frome. 
For  the  capital  reasoning  upon  which  that  author's  supposition  is  founded, 
I  must  refer  the  reader  to  tne  original  paper.  Yet  it  cannot  fail  to  strike 
the  observer,  that  such  a  ridge,  supposing  it  to  have  existed  as  a  coast-line 
during  a  lengthened  period,  must  have  exercised  considerable  local  influ- 
ence upon  the  surrounding  deposits,  whether  of  the  Oolitic  or  Cretaceous 
formation ;  so  that  the  surrounding  deposits  ought,  in  themseli^es,  to  con- 
tain some  direct  proof  of  its  existence.  Such  proof,  if  I  mistake  not,  may 
really  be  found  in  the  "  pebble-beds  "  of  the  Lower  Greensand.  Of  these, 
Mr.  Austen  says, "  The  shingle-beds  of  the  Lower  Greensand  of  Kent  and 
Surrey  contain  a  considerable  number  of  extraneous  fossils,  such  as  the 
bones  and  teeth  of  Oolitic  saurians.  Ammonites  Lamberti  and  Am.  crena- 
tu$  of  the  Oxford  clay  in  great  abundance,  together  with  Terebratula 
fimbria  and  Rhynchonella  oolitica;  **  and  instances  these  as  having  been 
derived  from  the  wearing  away  of  members  of  the  Oolitic  group,  which, 
he  Buggesta,  may  have  been  originally  brought  up  against  the  southern 
slope  of  this  old  ridge  "  by  a  process  of  successive  overlap." 

In  confirmation  of  this  opimon  I  may  here  mention  that,  previously  to 
becoming  aware  of  Mr.  Austen's  researches,  I  had  obtained  from  the 
"  pebble-beds  "  of  the  Lower  Greensand  of  Godalming  a  series  of  drifted 
fotaila,  ranging  in  age  from  the  Oxford  clay  to  the  Lias  inclusive ;  and, 
from  the  evidence  of  these  alone,  I  had  come  to  the  conclusion,  that  at  the 
time  of  their  deposition  in  the  Greensand  the  rocks  from  whence  they  were 
derived  must  have  existed  within  a  short  distance  to  the  northward. § 

*  Locally  caUed  '<  Bargate  stone." 

t  Along  the  North  Downs.  A  pebble-hed  also  occurs  in  the  chff  north  of  Shanklin 
^oe,  boldiog  exactlj  the  same  position  in  the  Greensand. 

i  Qpar.  Jour.  Geol.  Soc.  vol.  xii.  p.  50. 

§  My  reason  for  looking  northward  for  such  land -surface  arose  partly  from  the  fact  of 
the  pebUe-beda  becoming  gradually  thicker,  and  their  component  parts  coarser,  in  that 
iireetioD. 
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In  addition  to  the  fossils  mentioned  above,  I  bare  collected  from  these 
"  pebble-beds  "  specimens  of  the  teeth  of — 


Fossils  of  the  Trias  of  Aust  cliff  and 
the  Lias  bone-bed  at  Axmouth. 

J 

y  Fossils  of  the  Lias. 


Saurichthys  apicalU 

8.  Mougeoti   .     . 

S.     1     .     .     »     , 

Hyhodua  Minor  . 

Acrodus  minimta 

Hyhodus  pyramidalis 

H.  reticuiaius     ,     . 

M.  grcusiconus. 

S.     1 

Lepidotus  (two  or  more  species  iu  abundauce)^ 

Spkarodus     ? 

Oyrodus. 

Pycnodns  Mantelli. 

Acrodus. 

Strophodus     ? 

Lamna  longidens. 

Notidans. 

and  some  others.  The  greater  number  of  these  specimens  are  more 
or  less-  broken  ;  yet  many  of  them  are  by  far  too  perfect  and  delicate  to 
have  been  drifted  from  a  distance.  I  have  also,  from  the  same  deposits, 
casts  of  about  thirty  species  of  small  univalve  and  bivalve  shells,  i«  hich, 
at  present,  I  have  bad  no- opportunity  of  identifying; 

The  "  pebble-beds,"  therefore,  appear  to  offer  double  evidence  in  regard 
to  this  "  old  ridge : "  firstly,  in  affording  a  proof  of  its  existence  as  a 
coast-line ;  and  secondly,  in  pointing  out  a  time  of  its  partial  submergence : 
with  the  latter  evidence  I  have  now  to  do. 

A  thin  stratum  of  sand,  clay,  and  pebbles  (described  by  Fitton  as  a 
**  kind  of  gravel "),  occurs  at  the  base  of  the  Lower  Greensand,  at  its  junc- 
tion with  the  Wealden.  Again,  the  basement-bed  of  the  GauH,  as  at  Eed- 
cliffe,  contains  numerous  subangular  pebbles.  In  both  of  these  cases  the 
pebbly  strata  represent  a  change  in  the  relative  level  of  laud  and  water, 
suflSciently  extensive  to  have  altered  the  character  of  the  succeeding  de- 
posits ;  and  thus  it  seems  probable  that  the  "  pebble-beds  "  at  the  Base  of 
the  upper  division  of  the  Lower  Greensand  represent  a  similar  disturbance ; 
the  effect  of  which,  I  think,  may  be  easily  traced. 

No  Greensand  deposits  older  than  the  **  upper"  or  ferru^nous  division  of 
Fitton  are  found  to  the  west  of  a  line  drawn  from  Warmmster  to  the  Isle 
of  Purbeck,  or  north  of  a  line  passing  from  Dover,  through  Ilochester, 
Croydon,  Kingsclere  (Hants),  and  then  on  to  "W  arminster,  or,  in  other 
words, north  of  Godwin-Austen's  "old  ridge."  Greensand  deposits,  however, 
corresponding  to  Fitton's  upper  division,  are  found  greatly  to  exceed  these 
limits,  both  on  the  north  and  \i  est.  It  appears,  therefore,  to  be  tolerably 
certain  that  the  "  pebble-beds  "  at  the  base  of  the  ferruginous  division  re- 
present, and  are  the  immediate  result  of,  a  period  of  considerable  depres- 
sion, during  which  the  Lower  Greensand  ocean  extended  itself  far  to  the 
northward,  across  a  portion  of  the  **  old  ridge,"  and  westward  into  Devon- 
shire. By  supposing  this  ridge  to  have  been  cut  through  or  partially  sub- 
merged at  this  period,  one  difficulty,  at  least,  as  regards  the  "  pebble-b^s," 
will  be  done  away  with — viz.  that  of  the  occurrence  in  one  stratum  of  the 
fossils  of  several  separate  formations.  For,  supposing  such  a  ridge  to  have 
existed  as  a  land-surface  from  a  period  prior  to  the  deposition  of  the  Lias, 
every  succeeding  deposit  must  have  been  brought  up  against  it,  as  has 
been  suggested  by  Mr.  Austen ;  and,  consequently,  an  oceanic  currenti  in 
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CTOMing  this  line,  would  act  upon  the  ed^es  of  these  various  deposits,  and 
thas  mingle  in  one  stratum  the  debris  of  many.  It  would,  further,  serve 
to  connect  the  **  pebble-beds  "  of  Surrey  with  similar  deposits  in  the  Lower 
Greensand  near  Devizes,  and  also  with  such  part  (at  least)  of  the  Faring- 
don  gravels  as  are  generally  recognized  as  of  Lower  Greensand  age.  The 
mineral  character  is  the  same  in  each,  and  the  fossils  are  also  found  to  bear 
a  close  resemblance.  The  "  pebble-beds  "  of  Godalming  contain  Rhyncho' 
nelia  depresjta^  R.  latissima,  R.  nuciformiSf  Terehratula  Nerviensis,  T.  oh' 
longa,  T.faha,  T.  ovaia,  (?)T.  iamarindus — the  first  four  rarely,  the  latter  in 
abundance ;  all  of  which  species  have  been  found  at  Seend,  near  Devizes, 
and  also  at  Farringdon. 

To  the  first  part  of  this  argument — viz.  a  northern,  or  rather  north- 
eastern, extension  of  the  Oreensand  at  this  period,  no  objection  is  likely  to 
be  made.  A  western  extension  at  the  same  period,  however,  does  not  so 
readily  admit  of  proof ;  yet  it  is  so  very  probable,  that,  for  the  sake  of 
argument,  I  will  suppose  the  fact  to  be  admitted.  In  which  case,  the 
lowest  beds  of  the  Greensand  in  Dorset  and  Devonshire  would  be  nearly 
equivalent  in  age  to  the  "  pebble-beds  "  of  Godalming  ;  and  the  position 
of  the  **  Whetstone  "  beds  of  Blackdown,  from  which  the  greater  portion  of 
tbe  Blackdown  fossils  are  obtained,  would  correspond  with  the  concretionary, 
siliceous,  and  calcareous  deposits  which  so  frequently  occur  near  the  base 
of  the  ferruginous  division  of  the  Lower  Greensand  of  Kent  and  Surrey, 
etc.  As,  for  instance,  the  concretions  in  the  cliffs  between  Folkestone 
and  Copt  Point,  described  by  Fitton  as  "  in  part  consisting  of  siliceous, 
•pongy  stone,  like  the  Whetstone  of  Devonshire  ;'*  the  Bargate  stone  of 
Godalming,  in  which  siliceous,  spongy  concretions  also  occur  ;  the  siliceous 
and  ferruginous  concretions  in  the  cliff,  which  form  the  upper  part  of 
8hanklin  chine,  and  the  ferruginous  nodules  in  the  Greensand  at  Farhara 
Pkric-  The  fossils  from  these  localities,  though  few  in  number,  are  mostly 
such  as  occur  at  Blackdown.  Thus,  from  the  Bargate  stone  of  Godalming, 
in  which  shells  are  very  scarce,  I  have  obtained -4 wi'cw /a  fiaw/t»«awa,  ^«ro- 
yipra  undata^  and  E.  undulata  ;  from  Shanklin,  Astarte  formosa^  Cardium 
Hillanum,  Psammohia  striaiula,  Tellina  in<equality  Gervillia  lanceolata, 
TketU  minor,  T.iipvigaia,  Venus  faba,  Lima  eemi sulcata,  Nuculu  impressa, 
N.  lineata,  Pecten  quinquecostatus.  Pinna  tetra^ona,  Corhula  elegans, 
Trigonia  caudaia,  LtUorina  conica,  L.  monilifera,  and  X.  rotundata.  In 
fact,  these  last-named  deposits  contain  a  greater  percentage  of  Blackdown 
fossils  than  occur  in  any  other  portion  of  the  Cretaceous  series  ;  and  this, 
alone,  is  in  itself  the  strongest  argument  which  could  be  used  in  favour  of 
the  Lower  Greensand  age  of  the  Whetstone  dejjosits. 

In  the  accompanying  map  I  have  endeavouredf  to  show  the  probable  posi- 
tion of  land  and  water  at  two  distinct  periods:  the  darker  shadmg  represents 
the  probable  extent  of  the  greensand  ocean  over  our  south-eastern  counties 
during  the  accumulation  of  those  deposits  which  are  included  in  Fitton's 
middle  and  lower  division ;  the  lighter  shading  exhibits  its  further  exten- 
aion  to  the  north-east  and  west,  ouring  and  after  the  accumulation  of  the 
"  pebble-beds,"  and  previously  to  the  deposition  of  the  Gault. 

in  this  map  Mr.  Godwin- Austen's  "old  ridge**  forms  the  northern  boun- 
dary of  the  Greensand  during  the  first  period.  At  the  second  period  the 
greensand  is  seen  on  the  nortn — the  ridge  being  partially  submerged.  It 
18  probable  that  this  rid^e  became  wholly  submerged  during  or  imme- 
diately before  the  deposition  of  the  Gault. 

Allowing  the  position  of  the  land-surface  to  have  been  as  above  stated, 
the  abundance  of  the  Blackdown  fossils,  as  compared  with  those  in  the 
vpper  division  of  the  Greensand  in  Surrey,  etc.,  would  not  be  at  all  snr- 
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prising ;  for  tlie  poaition  of  Blackdown,  near  the  end  of  a  narrow  inland 
Day,  would  have  oeen,  of  all  others,  the  most  favourable  one  for  the  in? 
crease  of  mollusca. — I  am,  Sir,  yours,  etc.,  C.  J.  A.  Mstsb. 

Oodalminff,  Surrey, 


Elephas  Texianus  v.  Columhi. 

Sib, — ^Beference  has  already  been  made  bv  me  to  the  above  subject  in 
the  pages  of  the  '  Geologist/*  The  nomenclature  which  I  have  used,  and 
the  inferences  which  I  have  drawn,  having  been  impugned  in  an  elaborate 
paper  by  Dr.  Falconer,  t  a  few  lines  in  their  justification  may  be  permitted. 

When,  in  February,  1858,  the  tooth  in  question  was  shown  to  me  by  my 
friend  Mr.  Bollaert,  the  most  casual  observation  was  sufficient  to  demon- 
strate that  it  was  of  a  different  species  to  the  Mammoth  {E,  primigeniut). 
In  the  dearth  of  published  information  on  the  subject  I  consulted  the 
works  of  Cuvier.J  Humboldt,  §  Leidy,  ||  De  Blainville.T  Carpenter, •• 
Lartet,tt  and  others,  and  especially  the  memoir  of  Dr.  Falconer.};!  I  en- 
deavoured in  the  paper  on  the  Texan  Elephant  to  acknowledge  thebenefita 
to  proboscidean  science  derived  from  his  ''most  complete,  elaborate,  and 
philosophical  conspectus." 

Upon  attempting,  with  the  "Bollaert  molar"  in  my  hand,  to  discover  in 
this  memoir  any  specific  description  of  this  form,  my  efforts  resulted  in 
disappointment.  Dr.  Falconer,  in  the  above-cited  memoir,  divided  his 
subgenus  Euelephas  into  four  divisions.  The  first  he  characterises  as 
having  "  Colliculi  gubremoti,  adamante  crassiusculo**  The  solitary  species 
belonging  to  it  is  the  Miocene  E.  Hysudricus.  The  second  division  (Col' 
liculi  approximatin  medio  leviter  dilatatif  machceridibtu  undulatis)  includes 
E.  antiquum  and  E.  Namadicus,  The  third  division  (Colliculi  approxi' 
tnati,  machceridihus  valde  undulatis)  includes  E,  Columbia  E,  IndicuM,  and 
E.  Artneniacug.  The  fourth  division  (Colliculi  cor^fertigsimi,  adamanU 
valde  aitenuato,  macheeridibus  vix  undulatis),  has  for  its  solitary  represen- 
tative the  mammoth  (E,prinM<feniv4i). 

The  name  E,  Columhi  has  the  following  notes  added  to  it  in  Dr. 
Falconer's  Synoptical  Table  :— 

Geological  Age.                     Country,  JRemarks. 

Post-pliocene  P                    Mexico.  An  syn.  E.  Jacksoni  ? 

Georgia.  Sillim.  Joum.,  1838, 

Alabama.  vol.  xxxiv.  p.  363. 


In  the  second  part  of  his  paper,  which  was  read  before  the  Geological 
Society  on  June  3,  1867,§§  Dr.  Falconer  concluded  with  a  few  remarks 
on  the  non-existence  of  J&.  primigenius  south  of  the  Alps,  and  its  restric- 


*  Geologist,  vol.  iv.  p.  470  ;  vol.  y.  pp.  57  and  323. 

t  '  On  the  American  Fossil  Elephant  of  the  Regions  bordering  on  the  Gulf  of  Mexico 
(E.  Columbia  Falconer),  with  General  Observations  on  the  Living  and  Extinct  Species.' 
JNatural  History  Review,  January,  1863. 

X  Ossemens  Fossilcs,  ed.  1834,  vol.  iv.  p.  145. 

§  Cosmos,  vol.  i.  p.  280. 

II  Nebraska  Fauna,  p.  9. 

^  Ost^graphie,  Elephans,  p.  157. 

**  Silliraan's  Jounial,  second  scries,  vol.  i.  p.  244. 

ft  Bull.  Geol.  1859,  p.  469. 

X\  Quarterly  Journal  Geol  Soc.,  1857,  p.  819  ;  1838,  p.  81. 

§§  Quarterly  Journal  Geol.  Soc.,  vol.  xiv.,  1858,  p.  81. 
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lioii  in  the  United  States  of  America  to  the  Northern  and  Central  States. 
**  In  the  Southern  States  and  Mexico,  a  distinct  fossil  species,  E.  (EueU' 
pkas)  Columln,  hitherto  undescrihed,  occurs  along  with  remains  of  MaS' 
iodoHj  Mwlodon,  Megatherium,  horse,  etc/' 

Dr.  Falconer  tells  us,*  that  hy  the  above  description  "  the  leading  points 
of  the  dental  characters  and  the  precise  place  in  the  natural  series  occu- 
pied by  the  species  were  distinctly  indicated,  together  with  its  range  of 
aibitat.  along  a  stret<;h  of  nearly  20^  of  loogitude  in  the  regions  bordering 
the  Gulf  of  Mexico." 

Apart  from  the  incongruity  of  the  assertion  that  Georgia  is  included  in 
the  "regions  bordering  the  Gulf  of  Mexico,"  I  cannot  perceive  in  Dr. 
Fakoner's  group-characters,  "  CollicuU  approximati,  machttridihus  valde 
madulatU"  such  a  definition  of  the  specific  signification  of  J&.  Columhi  as 
ii  imperatively  demanded  at  the  hands  of  the  founder  of  a  new  species. 
The  mere  insertion  of  the  above  notice  in  a  catalogue,  I  have  already  ven- 
tured to  suggest,  was  not  a  valid  definition.  Still  less  was  it  so,  when  in 
the  column  of  remarks  the  following  bewildering  announcement  was  in- 
serted, "  An  Syn.  J^.  Jackswd?  Silliman's  Journal,  1838,  vol.  xxxiv.  p.  363." 
The  worthlessness  of  the  representations  here  contained  has  been  already 
commented  on  by  me,  and  Dr.  Falconer  admits  that  the  only  published 
drawing  possibly  attributable  to  E,  Columbi,  to  which  he  was  able  to  refer 
at  the  time  of  his  memoir  in  1857,  was  **  too  imperfect  to  bo  reliable  for 
more  than  a  conjecture."t 

Dr.  Falconer,  criticizing  my  specific  definition  of  E.  Texianus  (dentium 
molarium  (m.  6),  colliculi  uitaulati,  magis  remoti  quam  in  E.  Indico),  says 
that  he  fails  **  to  detect  a  siusle  term  or  character  which  is  not  either  ex- 
pressed, embodied,  or  implied,  in  his  Synoptical  Table  above  referred  to." 
1,  however,  have  searched  this  table  most  carefully  for  any  hint  that  the 
**  calUcuU,  or  constituent  ridges  of  the  unworn  teeth,"  in  E.  Columbi  are 
further  apart  (magis  remoti)  than  in  the  Indian  elephant,  and  do  n  >t  dis- 
cover any  such  implication.  Dr.  Falconer,  in  his  later  memoir,  subseauently 
to  the  publication  of  my  paper,^  speaking  of  the  Mexican  molar  in  the  Col- 
lege of  Surgeons,  sajs :  '*  Tne  disks  of  wear  are  wide  and  open«  w  ider  than 
in  the  ordinary  vaneties  of  the  existing  Indian  elephant,  and  approaching 
the  width  commonly  presented  by  E.  antiquum.  But  they  differ  from  those 
of  the  latter  species  m  showing  no  angular  expansion  in  the  middle  of  the 
disks,  and  no  outlying  loop  at  tne  angles.  In  this  respect  they  correspond 
more  with  the  disks  of  the  existing  Indian  elephant.' 

In  the  quotation  from  my  published  paper  to  which  Dr.  Falconer  refers 
on  page  48  of  his  memoir,  a  grave  ortnographical  blunder  has  been  in- 
■ertod,  which  is  not  found  in  Uie  original,  as  may  be  seen  by  those  who 
compare  Dr.  Falconer's  version  with  page  58  of  the  *  Geologist  *  for  1862. 
I  have  there  said  that  "  as  it  is  not  clear  whether  E,  Columbi  is  named 
in  honour  of  Columbus,  or  because  it  is  found  in  Colombia  (Venezuela  y 
Nueva  Granada),  I  trust  that  this  name  will  not  be  accepted."  In  the 
passage,  which  purports  to  be  a  faithful  and  literal  quotation  of  my  words, 
the  word  Colombia  has  been  altered  to  Columbia,  and  my  meaning  has 
been  rendered  open  to  misconstruction  on  the  part  of  those  who  might 
consider  me  guilty  of  the  orthographical  solecism  which  Dr.  Falconer  has 
attributed  to  me. 

But  Dr.  Falconer  goes  on  to  sa^,  that  Columbia  (meaning  Colombia) 
was  *'  nowhere  in  question  as  a  habitat  of  the  species."  I  confess  I  am  a 
little  surprised  at  this  statement,  seeing  that  the  frequent  presence  of 
Mastodon  remains  in  the  plateaux  of  New  Granada  has  been  discussed ; 

•  Nat.  Hist.  Rericw,  vol.  iii.  p.  46.  f  W.  p.  57.  \  Page  60. 
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that  in  September,  1858,  Professor  Owen  had  speculated  on  the  possibility 
of  evidences  of  proboscidean  life  "  at  the  expense  of  the  still  more  luxuriant 
yegetatioD  watered  by  the  Oronoko,  the  Essequibo,"  etc.  ;*  that  in  districts 
even  more  remote  tlian  Colombia,  Dr.  Falconer,  on  the  testimony  of  M. 
Lartet,t  has  arrived  at  the  conclusion  that  it  is  possible  that  £,  Columbi 
may  have  even  reached  so  fai*  south-east  as  Cayenne,  in  latitude  4^  56'  N., 
and  longitude  52°  8'  W.,  and  that  a  doubtful  evidence  of  true  elephantine 
remains  was  discovered  by  Humboldt  in  the  province  of  Quito. 

With  respect  to  the  "jactitation**  and  "  accommodating  arrangements*' 
which  Dr.  Falconer  presumes  to  exist  between  Professor  Owen  and  my- 
self, respecting  the  synonymy,  the  simple  fact  to  which  I  alluded  in  my 
paper — that  I  nad  examined  the  tooth  m  February,  1858,  and  when  I  had 
arrived  at  a  definite  opinion  as  to  its  position  in  the  Elephantine  series, 
Professor  Owen,  in  his  address  to  the  British  Association,  thought  fit  to 
adopt  my  name — affords  a  satisfactory  explanation  of  Uie  alleged  dis- 
crepancy. 

I  was  necessarily  ignorant  of  the  private  information  placed  at  Dr.  Fal- 
coner*s  disposal  at  various  periods  of  time,  ranging  from  the  year  18 16  to  the 
present  year,  by  Sir  Charles  Lyell,  M.  Humbert,  Messrs.  Norton,  Guild, 
and  others,  when  my  memoir  was  published.  I  however  made  due  refer- 
ence to  the  milk-molar  brought  by  M.  Le  Clerc  from  Texas,  now  in  the 
Paris  Museum,  as  possibly  belonging  to  the  same  species  as  S.  Texianut, 
Two  of  the  specimens  from  the  Hufif  collection  in  the  British  Museum, 
which  I  had  been  inclined  to  refer  to  E.primigenius^  are  considered  by 
Dr.  Falconer  to  belong  to  E.  Columbi.  The  otlier  colossal  remains  are 
admitted  by  him  to  be  indistinguishable  from  E.  primigeniM,  The  spe- 
cimen No.  741a,  in  the  Museum  of  the  Boyal  College  of  Surgeons,  I 
have  examined  carefully  since  the  publication  of  Dr.  Falconer's  paper, 
and  I  have  no  hesitation  in  recognizing  it  as  referable  to  E.  Texianus. 

When  speaking  of  the  **  Bollaort  molar,'*  Dr.  Falconer  states  that  "some 
of  the  plates  show  a  considerable  amount  of  undulation  in  the  general 
sweep  of  the  macharides,  but  there  is  no  tendency  to  the  mesial  expansion, 
or  outlying  loop,  seen  in  Elepjiat  anUquus.*'X  The  degree  of  mesial  ex- 
pansion in  E.  antiquum  (medio  leviter  dilatati,  Syn.  Table)  seems  to  be 
scarcely  defined.  Accoraing  to  Lartet,§  who  describes  E.  meridionalis  as 
a  separate  species,  "  leur  ^mail,  irr^guli^rement  festonn^,  ofire  le  plus 
souvent  une  expansion  mediane  simple  ou  double,  qui  rappelle,  juaqu*a  un 
certain  point,  les  figures  rhomboidales  que  la  detrition  produit  sur  les 
molaires  de  l'<51^phant  d'Afrique.'*  Lartet,  describing  the  E.  antiquum, 
says,  "  6mail  moins  ^pais  et  plus  r^guli^rement  festonn^,  avec  ou  sans 
expansion  mediane."  With  aue  respect  to  Dr.  Falconer *s  elaborate  de- 
scription of  this  "magnificent  morceau,"  I  can  detect  in  the  fourth  and 
fifth  ridges  of  the  tooth,  or  the  second  and  third  of  the  seven  ridges  which 
are  "  bounded  by  highly  crimped  and  thick  plates  of  enamel,"  evident 
traces  of  a  mesial  expansion,  which  may  be  considered  pro  tanto  homolo- 
gous with  that  of  ^.  antiquus,  so  far  as  the  definition  of  a  "  mesial  expan- 
sion "  in  that  species  is  capable  of  comprehension.  A  slight  mesial  expan- 
sion may  also  be  seen  in  the  seventh  ridge  of  the  Mexican  molar  in  the 
College  of  Surgeons. 

Dr.  Falconer^s  criticisms  on  the  vagueness  of  the  geographical  name  which 

*  Owen,  *  Address  to  the  British  Association  at  Leeds/  p.  39. 
t  Falconer,  Nat.  Hist.  Review,  p.  60. 
j  Loc.  cit.  p.  52. 

§  "  Sur  la  dentition  des  proboscidiens  fossiles,  et  sar  la  distribution  geographiqae  et 
stratigraphique  de  leiirs  debris  en  Europe.'*     Bull.  Geol.  1859,  p.  469. 
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I  pKipoaed  for  the  Texan  elephant  are,  to  a  certain  extent,  neutralized  by 
tH  fact  th&t  in  his  Synoptical  Table,  Bucb  "  geographical  names  "  are  re- 
tained and  put  forth  into  circnlstion,  as  Ohtotican,  Blum. ;  Pifrenaicu*, 
iMttett  Andium,  Cuvier ;  Pn-imemii,  Falc.  ;  Arrememti,  Croizet  and 
Jobert ;  Sivalemit,  Falc. ;  meridionaiis,  Nesti ;  j^ricanua,  Blum. ;  Hy- 
tudricut,  Feic. ;  Jniiicit*,  Linn,  j  Armeniacat,  Falconer.  It  there  appears 
that  oat  of  the  twenty -eiKtit  apeciea  of  Etepkat  and  Mastodon  knonn.  at 
leait  eleven  have  names  given  founded  on  their  regional  habitats,  for  four 
of  which  Dsmei  Dr.  Falconer  ia  indiTiduajly  Texponaible.  In  the  saine 
memoir  in  which  he  tells  nn  "  the  diatinctivo  charactera  of  species  are  C(jiu< 
nonly  founded  on  aometbing  more  intrinsic  and  tangible,"  he  actually 
propose*  to  add  another  "  geojirapbical  name  "  to  the  liat,  to  denote  the 
pgniT  elephant  of  Malta  {E.  Meltleniia,  Falconer). 

Otarr  original  observers  have  alluded  to  the  diversity  of  species  in  the 
Americaj)  elephanla.  "  It  appears  that  the  Mammolh  {E.  primtgentut) 
TUged  quite  as  far  north  in  America  as  it  did  in  Europe  at  one  time,  and 
indwd  much  further  south  (Sjir  Charles  Lyell's  '  Travels  in  North  Ame- 
rica,' vol.  ii.  p.  68),  if  the  identiScation  of  its  remainB  by  the  American 
gcolof^sta  be  a  correct  one,  and  there  be  no  other  apeciea  there  correspond* 
iDi  to  the  Etrphan  anliquui  or  prUrnt  of  Europe."*  In  the  'Geologist' 
(<»  April,  1861,  a  note  appears,  by  Mr.  G.  E.  Boberts,  on  the  occurrence 
of  ■  large  elephantine  beast  in  Texaa,  at  the  junction  of  the  rivers  Ouada- 
hipe  and  Comal. 

In  the  recently -published  geological  text-book  of  Prof.  Dana,  it  is 
stated  :t  "The  American  elephant  ranged  from  Georgia,  TexaB,  and 
Mexico  on  the  south,  to  Canada  on  the  north,  and  Oregon  and  California 
on  the  west.  A  tooth  was  found  in  ancient  alluvium  near  the  Colorado, 
114^°  W,  and  35J°  N.  (Newberry).  Parta  of  one  skeleton  were  dug  up  in 
TerraoDt,  at  Mount  Hollr,  1415  feet  above  tide  level.  The  speciea  ap- 
to  have  been  most  aoundsnt  to  the  south,  in  the  Mississippi  valley, 

Eferring  a  warmer  climate  than  that  of  E.  primiifeHin*.  Fig,  837  [la- 
1  E.  Amerieanus]  reprepents  one  of  the  teelb'  found  in  the  state  of 
Ohio.  .  .  .  The  elephant  in  northern  North  America,  in  the  Britisli  pos- 
iesnMis,  is  supposed  to  have  been  the  Siberian  species."  Dana  slates 
elsewhere,!  that  the  £'/epAa»  yrimijenjM 
of  the  par^lel  of  40**.  Dana's  tigure  is 
eoj^ed  from  a  manuscript  Paleontolo- 
gical  Keport  of  Warren's  Expedition 
to  the  Upper  Jlissouri,  by  Meek  and 
Hayden.  The  tooth  exhibits  twelve.  ' 
or  perhaps  thirteen,  enamel  dieka,  of  ' 
which  the  sixth  and  seventh  show  evi- 
dent traces  of  the  "  expansion  mi- 
Jtane"  oo  which  Dr.  Falconer  lays  so 
much  stress.  I  am,  however,  very 
doubtful  to  what  species  this  can  1^ 
referred.  I^rtethasalready toldus: — 
"  Leu  derni^rca  publications  de  M.  le 
profeeseur  Leiuv,  de  Philadelphic,  Elephai  Amfricanm.  From  Dana's 
riennent  de  nous  r^viSler  I'enistence  'Monunl  of  Geolojrj.' 

dans  I'Am^rique  du  nord  d'une  faune  plio^;^ne,  oil  tigurent  une  nouvello 
esp^e  de  mastodonte  (M.  mirificut)  et  un  tr&s-grand  (^l^phant  {E.  impe- 

■  Jukes,  'Student's  Maunal  of  Geology,'  2nd  ed.,  Sva,  Edinburgh,  1862. 

t  Dana. '  Manual  of  Geoiofiy,'  Svo,  Fhiladclphii,  18G3,  p.  ESS. 

j  lae.eU.'B.iW). 


60  TUB   OEOLOaiST. 

ratar).  Trois  autres  proboecidiens  out  y6cxl  dans  rAxn^riqne  du  oord 
pendant  la  p^riode  post-pliocene  oo  quaternaire  ;  ce  sont  VElephat  Ame^ 
ricanus,  que  M.  Leidy  conflid^  comme  ^tant  distinct  de  V JE.  primigemui^ 
VE.  Columbia  Falc.,  des  Etats  du  Sud  et  du  Mexique,  et  le  Mastodon 
Ohtoticus,  que  quel(|ues  auteurs  supposent  ayoir  6te  contemporain  des 
premiers  homnies  qui  se  sont  ^tablis  aans  cette  region  du  globe.  Whilst, 
however,  I  decline  to  offer  any  opinion  whether  the  tooth  figured  by  Meek 
may  be  referable  to  the  £.  imperator  of  Leidy,  from  Kiobrara,  I  copy 
Pana's  woodcut  in  the  margin. 

I  hare  previously  and  frequently  expressed  the  utmost  deference  to  the 
palaeontological  authority  of  Dr.  Falconer,  whose  constant  study  of  the  fossil 
specimens,  tborougli  knowledge  of  the  habits  and  food  of  the  existing  In- 
dian elephant,  and  exhaustive  acquaintance  with  proboscidean  bibliogra- 
phy, must  command  respect  amongst  comparative  anatomists.  The  fore- 
going remarks  have,  however,  been  called  tor  to  re-assert  my  title  to  be  the 
first  who  directed  attention  to  the  '*  Bollaert  molar,'*  and  to  claim  the  un- 
doubted privilege  of  etery  scientific  man  to  describe  any  species  of  which 
no  full,  complete,  and  accurate  definition  has  been  previously  promulgated. 

Yours  truly, 

C.  Cahteb  Blaks. 


©tiituarg  Notire, 

LUCAS  BAKRETT,  F.G.S., 

DIBECTOH   OF  THE   GEOLOGICAL   8UBVET   OF  THE   BBITI8H   WEST  INDIES. 

The  last  tVest  India  mail  brought  letters  and  papers  announcing  the 
premature  loss  of  this  amiable  and  accomplished  naturalist,  so  lately 
among  us  taking  an  active  part  in  the  proceedings  of  the  British  Associa- 
tion at  Cambridge. 

He  left  England  on  the  17th  of  October  lavst,  and  returned  to  Jamaica, 
accompanied  by  Mr.  W.  P.  Colchester,  eldest  son  of  the  gentleman  who  has 
for  some  years  been  the  contractor  for  all  the  fossil  phosphates  of  the 
Crag  district  and  Cambridgeshire.  He  had  formerly  made  a  few  very 
promising  dredgings  on  the  coast,  at  considerable  depths;  and  being 
anxious  to  explore  those  portions  of  the  sea-bed  (between  low- water  and 
the  limit  of  corah— perhaps  about  15  fathoms)  which  are  inaccessible  to 
the  dredge,  he  took  ont  with  him  a  diver's  dress  and  pumping  apparatus 
of  the  most  approved  construction,  such  as  Mr.  Heinke  has  supplied  to  all 
the  stations  of  the  Peninsular  and  Oriental  Company,  and  which  has  been 
so  successfully  employed  in  recovering  the  wrecks  of  the  *  Malabar,' 
*  Colombo,'  and  *  Royal  Charter.*  Dr.  Bowerbank,  of  Kingston,  writes 
word  that  he  met  Mr.  Barrett  on  the  18th  December  last,  in  the  House  of 
Assembly,  where  he  had  gone  to  give  evidence  before  a  committee.  He 
then  told  Dr.  B.  that  he  had  been  down  the  day  before  (in  his  diving-dress) 
in  shallow  water,  and  had  succeeded  well,  and  intended  trying  deeper 
water  for  the  purpose  of  examining  the  coral  reefs.  Dr.  Bowerbank 
begged  him  to  wait  till  he  could  go  with  him ;  but  he  replied  that  "  he 
would  see."  Other  friends  also  warned  him  not  to  go,  and  oifered  to 
accompany  him  if  he  would  defer  it  for  a  day  ;  but  he  went,  attended  only 
by  the  boat's  crew  of  negroes  and  his  (negro)  servants.  Mr.  Colchester 
happened  to  be  away  at  the  time,  at  the  Pedro  Keys.  He  says  that 
"  according  to  the  evidence  given  by  the  men,  Mr.  Bkrrett  went  direct 
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down  from  tbe  boat  into  deep  water  by  means  of  a  rope-ladder.  The 
pnmpe  were  worked  unintemiptedly,  as  on  the  former  occasion  ;  but  they 
noticed  that  he  remained  below  longer  than  previously  (which,  according 
to  his  own  statement,  had  been  half  an  hour),  and  suddenly,  to  their 
horror,  tbey  obserred  his  body  floating  at  the  surface  of  the  water,  a  little 
distance  from  the  boat.  They  got  to  him  as  quickly  as  possible,  without 
ceasing  pumping  (so  they  declare),  and  on  the  removal  of  tbe  helmet  found 
bim  apparently  dead.  Without  knowing  in  the  least  what  to  do,  they  took 
him  on  shore — some  distance ;  but,  of  course,  it  was  all  over  then,  if  it 
had  not  been  long  before."  The  verdict,  at  the  inquest,  made  it  appear  that 
water  had  got  into  the  air-tube  at  the  joint,  which  was  not  screwed  up  ti^ht 
enough  ;  but  this  Mr.  Colchester  (and  also  Mr.  Heinke)  regarded  as  im- 
possible. No  water  seems  to  have  been  found  in  the  dress ;  and  the 
rising  to  the  surface,  with  all  the  wei^^hts  upon  him,  could  only  have  occurred 
by  the  valves  for  the  escape  of  the  air  being  closed.  There  is  a  small  escape- 
inidve  in  the  helmet  which  is  closed  by  a  spring,  and  does  not  act  until  the 
pressure  of  the  air  is  more  than  sufficient  to  cause  the  diver  to  rise.  The 
principal  valve  is  in  the  breast  of  the  dress,  and  is  closed  by  a  lever,  re- 
quiring the  action  of  the  hand.  Now  it  appears  that  Mr.  Barrett  had  neg- 
lected the  precaution  (which  is  always  made  imperative)  of  attaching  the 
life-line  to  nis  body,  preferring,  he  said,  to  hold  it  in  his  hand.  If  by  any 
chance  he  lost  this  rope,  he  would  lose  his  means  of  communicating  with 
the  crew,  and  become  entirely  dependent  on  the  air-tube^  His  only  means 
of  rising  to  the  surface  would  be  by  closing  the  escape-valve,  which  he 
must  have  done  for  this  purpose,  perhaps,  on  finding  that  something  had 
gone  wrong.  All  the  inquiries  hitherto  made  have  left  a  painful  doubt, 
which  time  will  scarcely  remove. 

It  has  appeared  desirable  to  give  these  particulars,  because  it  looks  like 
'an  instance  of  self-reliance  carried  too  far,  and  a  valuable  life  sacrificed, 
apparently,  by  the  neglect  of  those  precautions  which  any  one  less  daring 
would  have  observed.  The  divers  nrofessionally  employed  work  four  hours 
at  a  spell,  often  inside  the  hulls  of  vessels ;  tliey  are  said  even  to  have  gone 
to  sleep  below !  The  only  casualties  have  been  one  or  two  apoplectic 
seizures,  which  have  occurred  to  men  in  government  works,  who  probably 
were  not  fitted  for  the  occupation. 

Lucas  Barrett  was  bom  m  London,  November  14,  1837.  He  was  the 
eldest  son  of  Mr.  Greorge  Barrett,  the  iron-founder,  whose  works  at  tbe 
Kecord-Office  and  King  s  Cross  Terminus  are  well  known.  He  was  sent, 
in  1847,  to  Mr.  Ashton^s  school,  at  Boyston,  Cambridge,  and  afler\^  ards 
to  University  College  School,  and  in  his  holidays  used  to  visit  the  British 
Museum,  where  he  soon  became  known  to  the  Natural  History  officers, 
by  bringing  fossils  to  be  named,  and  volunteering  to  assist  in  unpack- 
ing and  sorting  collections.  In  1853,  he  went  to  Ebersdorf,  near  Lo- 
benstein,  Voigtland,  where  he  remained  ar  year  studying  German  and 
chemistry ;  and  making,  in  the  course  of  it,  a  pedestrian  tour  in  Bavaria, 
which  deserves  to  be  recorded,  as  having  cost  him  only  one  shilling  a 
day.  In  1855,  he  accompanied  Mr.  M*Andrew  m  a  yachting  voyage 
to  Norway  and  Finmark,  and  made  some  observations  on  the  living  Tep'e- 
hraiuiif,  which  were  published  in  the  Ann.  Nat.  Hist.,  and  translated 
into  the  scientific  journals  of  France  and  Germany.  The  same  year  he 
was  chosen  successor  to  Mr.  M*Coy,  as  Curator  of  the  Cambridge  Uni- 
versity Museum,  and  was  elected  a  Fellow  of  the  Geological  Society  of 
London,  although  perhaps  legally  ineligible,  being  only  eighteen  years  of 

^e.     In  the  following  year  he  obtained  leave  of  absence,  and  accompanied 
r.  J.  W.  Tayler  to  (Greenland, — an  expedition  attended  with  consiaerable 
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expense  and  no  small  amoant  of  hardship,  of  which  no  account  has  been 

EuoHshed ;  but  there  is  a  suite  of  specimens  of  shells,  etc.,  collected  by 
iin,  in  the  British  Museum.  In  1857,  he  again  accompanied  Mr. 
M*Andrew  in  a  Toyage  to  Vigo  (the  last  cruise  of  the  *  Naiad '),  and  added 
extensiTely  to  his  collection  of  J£ckinodermata,  iStiil,  nothing  was  pub- 
lished except  a  short  communication  {hy  himself  and  Mr.  Woodwarcl),  in 
the  Proceedings  of  the  Zoological  Society,  on  the  genera  Synapta  and 
Cheirodota. 

During  his  custody  of  the  Cambridge  Greo]o;;ical  Museum,  many  con- 
siderable additions  were  made  and  arranged  by  Mr.  Barrett:  such  as 
the  Saurians  from  the  Lia.«,  presented  by  Mr.  T.  Haw  kins ;  the  beautiful 
collection  of  Chalk  fossils  bequeathed  by  Dr.  Forbes  Young ;  and  the  local 
collection  of  the  Ker.  T.  Image.  The  rapid  and  extensive  development  of 
the  use  of  fossil  phosphates  from  the  Upper  Greensand  around  Cambridge, 
supplied  him  with  a  new  field  of  research ;  and  early  in  1858  he  had  de- 
tected two  bird-bones,  and  numerous  remains  of  several  distinct  species 
of  Fterodactylc  (some  of  extraordinary  size),  which  have  been  f^red  and 
described  by  Professor  Owen  in  the  Transactions  of  the  Palsontographical 
Society,  lie  had  also  prepared  a  geological  map  of  the  vicinity  of  Cam- 
bridge, of  which  a  second  edition  was  published  (by  Macmillan)  in  the  last 
year. 

In  1859,  he  was  appointed  by  Sir  H.  Bulwer  to  the  important  post  of 
Director  of  the  Geological  Survey  of  the  British  West  Indies,  chiefly,  it 
is  understood,  upon  the  reconnnendation  of  Professor  Phillips.  The 
salary  and  allowance  for  expenses,  £700  a  year,  was  raised  to  i;800  soon 
after  he  had  commenced  his  duties ;  and  the  sphere  of  occupation  opened 
to  him  was  every  way  worthy  of  his  versatile  and  enterprising  genius. 
The  number  of  the  ^G'eologist*  for  last  October  contains  a  figure  and 
description  of  a  marvellous  fossil  discovered  by  him  in  Jamaica,  and  named' 
after  him,  very  much  against  his  wish. 

But  although  so  well  occupied  in  Jamaica,  he  must  have  retained  a 
strong  regard  for  Cambridge,  where  so  much  of  his  young  life  was  passed. 
He  had  frequently  lectured  for  Professor  Sedgwick,  and  was  such  a 
favourite,  that  had  he  been  a  little  older,  and  a  graduate  of  the  University, 
he  would  have  been  regarded  as  the  probable  successor  to  the  Geological 
Chair.  Some  time  before  leaving  England  he  was  persuaded  to  enter 
Trinity  College ;  and  last  year,  when  he  came  over  as  Commissioner  for 
Jamaica  to  the  International  Exhibition,  he  resided  and  kept  his  Terms  at 
Cambridge. 

Of  all  the  younger  naturalists  of  the  day  he  approached  most  nearly  to 
Professor  E.  Forbes,  m  the  sweetness  of  his  disposition,  his  instinctive 

food  taste,  and  the  brightness  of  his  intelligence ;  inferior,  however,  to 
orbes  in  two  respects,  inasmuch  as  he  never  showed  an  aptitude  for 
public  speaking  or  writing.  It  may  have  existed  in  him,  and  would  possi- 
oly  have  developed  itself,  had  his  life  been  spared.  As  it  is,  he  served  but 
for  a  little  space  to  hold  the  lamp  of  science  committed  to  him  by  some 
who  trusted  that  he  would  long  continue  to  hand  onward  that  glorious 
light  when  they  should  have  passed  away.  S.  f  .  W. 


FOREIGN  INTELLIGENCE. 

The  topographical  survey  of  Spain,  under  M.  Coello,  the  accomplished 
geographer,  is  making  progress.    The  triangles  of  the  first  order  have 
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been  made  for  the  whole  kingdom,  and  those  of  the  second  order  have 
been  completed  for  the  province  of  Madrid.  The  maps  are  on  the  scale 
o^Tiftra  for  the  country,  and  zhn  for  cities.  The  geoloj^ical  department  has 
completed  its  work  in  the  provinces  of  Burgos,  Santander,  and  Madrid ; 
and  those  of  Leon,  Zamora,  and  Avita,  are  in  progress. 

The  Transactions  of  the  American  Philosophical  Society,  vol.  xii.  (parts 
Land  ii.),  contains  the  "  Geology  and  Natural  History  of  the  Upper  Mis- 
souri,'*  with  a  map,  by  Dr.  F.  V.  Hayden.  In  the  *  tfournal  of  the  Phila- 
delphia Academy  (vol.  v.,  part  ii.,  October,  1862)  there  is  a  **  Monograph  of 
the  Fossil  Polyzoaof  the  Secondary  and  Tertiary  Formations  of  North  Ame- 
rica," by  Mr.  Gabb  and  Dr.  Horn,  with  beautiful  lithographic  plates  by 
Ibbotson;  and  an  article  on  the  "New  UnionidsD  of  the  United  States  and 
Arctic  America,"  by  Mr.  Isaac  Lea.  The  number  of  species  described  or 
known  to  exist  were  stated  by  Mr.  Lea,  in  1860,  as, — IJnio  465,  Marqari- 
tacea26,  Anodonta  59,=550 ;  to  which  he  added,  as  not  described,  30  in 
his  own  cabinet,  36  from  North  America,  Mexico,  Honduras,  and  Central 
imerica,  and  1  from  Canada ;  in  all  617.  Since  then  he  has  produced  the 
aboTe,  and  a  previous  paper  containing  further  additions. 

Professor  Dana's  *  Manual  of  Geology  *  has  appeared  (Triibner,  1863, 
870,  pp.  812).  It  treats  the  science  with  special  reference  to  American  Geo- 
logical History,  for  the  use  of  collejjes  and  schools  of  science.  The  work 
b  divided  into  four  parts : — I.  Physiographic  ;  II.  Lithological ;  III.  His- 
torical ;  and  IV.  Dynamical  Geology. 

The  *  Canadian  Naturalist '  for  October  contains  a  letter  "  On  the  Catt- 
ikill  Group  of  New  York,"  by  Professor  James  Hall.    Late  investigations, 
he  says,  have  forced  upon  him  the  conviction  that  the  greater  part  of  the 
area  coloured  on  the  Geological  Map  of  New  York  as  Cattskill  Group  is 
in  reality  occupied  by  the  Portage  and  Chemung  Groups.     Several  years 
rince,  in  makmg  sections  across  the  country  from  north  to  south,  and 
through  the  counties  of  Albany  and  Schoharie,  ho  ascertained  that  the 
Hamilton  Group,  as  indicated  by  its  well-marked  and  characteristic  fossils, 
extends  to  the  southern  limit  of  the  colouritig  indicating  the  Chemung  Group 
on  the  Geological  Map.     He  is  prepared  to  show  now  that  the  Hamilton 
Group  in  the  counties  of  Albany,  Gfreene,  Schoharie,  Otsego,  and  a  part 
of  Chenango,  with  the  exception  of  some  outlines  on  the  higher  hills,  oc- 
cupies nearly  the  entire  belt  coloured  as  Chemung,  the  southern  line  cor- 
responding very  nearly  with  the  limit  assigned  to  that  formation  ;  thus 
leaving  the  Chemung  Group,  with  ita  southern  limits,  still  unassigned. 
Until  within  a  few  years,  the  State  collection  had  been  nearly  destitute  of 
foaaila  from  the  rocks  of  Delaware  county,  according  to  the  map,  Cattskill 
Group.     Some  time  since,  Professor  Orton,  of  the  Normal  School,  Albany, 
sent  specimens  which  were  recognized  as  characteristic  of  the  Chemung 
Group ;  but  as  it  was  possible  they  might  have  been  derived  from  trans- 
ported masses,  no  decision  was  come  to.     More  recently,  Mr.  J.  M.  Way, 
of  Franklin,  Delaware    county,  has  found  fish-remains   in  considerable 
abundance ;  from  loose  and  scattered  masses  he  has  traced  the  specimens 
to  their  position  in  the  hill-slopes,  and  has  ascertained  the  existence  of  no 
less  than  three  distinct  beds  containing  these  ichthyic  remains.     Asso- 
ciated with  these,  he  has  found  numerous  shells  typical  of  the  Chemung 
Group.    Professor  Hall  describes  these  strata  and  their  contents  in  detail. 
There  is  also  a  letter  by  Colonel  £.  Jewett  on  the  same  subject. 
Mr.  Boff,  C.E.,  of  Montreal,  read  before  the  Natural  History  Society, 
in  November,  a  paper  "  On  the  Superficial  Deposits  of  Canada.*      On  this 
subject  Dr.  Dawson,  in  Lower  Canada,  has  made  many  valuable  contribu- 
tions ;  and  in  the  Upper  Province,  Professor  Chapman,  of  Toronto,  and  Mr. 
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Robert  Bell,  under  the  direction  of  Sir  Wm.  Lonn,  hare  thrown  vmA 
lig^ht  upon  the  subject.  These  three  accomplishedobBenrers  are  agreed  in 
dividing  the  superficial  deposits,  or  drift,  or  Canada,  into  an  upper  and  a 
lower  member ;  the  former  consisting  of  dark  blue  and  greyian  clajt.  tha 
debris  of  the  underlying  limestone,  and  nearly  destitute  of  boulders ;  the 
latter  of  sand  and  gravel  of  granitic  or  gneiasoid  origin,  with  numerooi 
boulders.  Throughout  Lower  Canada,  and  as  far  west  as  Kingston,  tbe 
relative  ago  of  this  deposit  has  been  determined  by  appropriate  foNils  of 
recent  or  existing  species  ;  and  although  these  are  wanting  in  the  Upper 
Province,  the  analogy  is  presumed  to  be  established  by  other  characteristic 
features. 

The  fact  to  which  the  author  specially  draws  attention  is,  that  the  older 
formation  prevails  almost  exclusively  in  western  Canada  on  the  elevated 
platform  bounded  on  the  north  and  east  by  the  Niagara  escarpment,  whiek 
sweeps  round  in  a  bold  and  abrupt  manner  from  the  Niagara,  the 
head  of  Lake  Ontario,  and  northward  to  Cabot's  Head,  on  Lake  Hnroo, 
forming  a  very  marked  feature  in  the  physical  geography  of  the  province. 
The  wliole  of  the  country  for  a  great  distance  to  the  east,  by  thia  line,  end 
especially  towards  the  base  of  the  escarpment,  is  thickly  8tT^ewn  with  sand, 
gravel,  and  boulders  of  Laurcntian  origin ;  while  to  the  west  these  are  of 
very  rare  occurrence,  and  are  replaced  by  materials  evidently  derived  from. 
the  disintegration  of  the  underlying  limestone.  From  the  N  iagan  escvp- 
ment  westward  to  the  height  of  land  near  Woodstock,  this  difference  isleM 
marked  than  from  that  point  still  further  west  to  the  shores  of  Lake  Hu- 
ron. The  inference  to  he  drawn  from  these  facta,  Mr.  'Roff  thinks,  con- 
firms the  opinion  of  Lyell  and  others  wlio  have  examined  the  phyaeil 
geography  of  Canada,  that  the  contour  of  the  fundamental  rocks  of  ti» 
country  was  impressed  at  an  epoch  long  anterior  to  the  glacial  or  drift 
period,  and  that  the  elevated  platform  of  the  western  peninsula,  if  not 
actually  above  the  level  of  the  sea  at  that  period,  was  sutliciently  liigh  to 
resist  the  intrusion  of  ice-islands  charged  with  the  debris  of  the  Ltaureutim 
and  other  ancient  northern  rocks  which  would  be  drifted  by  tbe  glaciil 
currents  from  the  north-east. 


NOTES   AND    QUERIES. 

DiDYMODON  YAUCLrsiANUM. — [The  following  note  was  accidentally  left 
out  of  Mr.  Blake's  paper  in  last  month's  '  Geologist.']  I  have  been  led  to 
consider  the  last  tooth  in  the  iaw  as  the  third  molar,  by  reason  of  the  sluip^ 
of  the  impression  indicating  the  insertion  of  the  pterygoid  muscle  imme- 
diately beneath  it,  rendering  it  very  improbable  that  any  tooth  can  hav« 
existed  behind  it  in  the  jaw.  C.  C.  Blase. 

KiTCiiEN-MiDDEXs  OF  Nbw  Zealand. — Mr.  Lubbock  has,  in  an  abl^ 
and  interesting  memoir  in  a  late  number  of  the  *  Natural  History  Review*' 
described  a  series  of  shell-dejiosits  in  Denmark  termed  "  KjokkenmoJ." 
dingj,"  or  kitchen-middens,  being  the  heaps  of  waste  shells  and  other  debris* 
thrown  aside  after  their  feasts  by  the  ancient  human  inhabitants  of  the  cooa' 


in  thickness,  are  common  near  the  shore.    These  are  most  frequently  me^ 

•  •  Natural  History  Review,'  vol.  i.,  1861,  p.  489. 
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with  near  native  yilla^eit,  but  it  is  by  no  means  uncommon  to  find  them 
Rur  from  any  trace  of  Maori  dwellings.  I  have  never  seen  any  hnman 
iwnes  in  these,  though  from  the  former  cannibal  habits  of  the  aborigines 
if  New  Zealand,  it  might  be  anticipated  that  some  human  remains  would 
be  found,  and  indeed  on  closer  examination  such  may  be  discovered. 

These  kitchen-heaps  are  composed  chiefly  of  the  shells  of  one  species  of 
bival\e  molluslc,  called  by  the  natives  joip/,  which  is  still  plentifully  taken 
ind  eaten,  though  not  so  much  so  as  before  the  European  occupation  of 
the  country.  Tlie  natives  now  have  a  better  supply  or  animal  food  than 
rormerly,  in  the  pigs,  poultry,  and  oxen  introducea  by  the  Europcuis,  and 
ire  not  so  dependent  on  the  produce  of  the  sea  and  rivers. 

This  note  may  perhaps  serve  as  a  hint  to  some  future  traveller  to  ex- 
imine  more  attentively  than  I  did  the  shell -heaps  formed  of  the  debris  of 
Maori  feasts.  Useful  comparisons  may  thus  possibly  be  elicited  between 
these  remains  and  the  KioKkenmoddiugs  of  Donmarlc,  and  those  found  at 
the  Pileworks  of  Switzerland.  £.  Lkchhebjs  Guppt. 

TVimdad,  29tk  Norember,  1862. 

2^EWFouNDLAXD. — The  'Canadian  Naturalist  and  Geologist'  for  Oc- 
toher  contains  "  Observations  on  the  Geology  and  Physical  Characteristics 
of  Newfoundland,"  bythe  late  President  of  the  Natural  History  Society  of 
Kew  Brunswick,  M.  H.  Perley,  Eso.  The  paper  first  gives  a  description 
of  the  physical  features  of  the  island,  and  then  reviews  the  former  labours 
of  Mr.  Jukes,  adding  to  the  statements  of  what  was  accomplished  by  him 
the  subsequent  observations  of  the  aiithor  himself. 

Gypsum  is  abundant  at  Cadroy,  and  a  splendid  white  marble  on  the 
Hamber.  Ores  of  copper  have  been  found  in  several  districts,  and  explo- 
ntioDs  have  been  earned  on  by  various  parties,  whose  disc'overies  have  not 

Si  been  made  public.  An  extensive  deposit  of  lead  has  been  found  at 
Manche,  in  Placentia  Bay,  and  worked  for  a  short  time  by  an  American 
company. 

Jiws  w*iTH  Teeth  in  the  ARcnjsoPTEJiYx  Slab. — In  the  counter- 
part slab  of  the  ArchaK>ptcryx  is  a  portion  of  bone  with  four  or  five  teeth, 
which  has  caused  seme  little  exiritomont,  under  the  itlea  that  it  might  be 
tlie  jaw  of  that  bird.  Mr.  Davies  considers  it  the  u|mer  part  of  the  head 
of  a  lepidoid  fish  (maxillary  bone),  au  opinion  in  which  we  arc  disposed  to 
c^'iicur,  but  at  i>re8ent  we  wish  only  to  notice  the  fact,  not  having  been 
ible  to  fully  examine  the  case  in  time  for  i)ul)lication  in  -this  number.  We 
woiilj  suggest  a  fair  comparison  of  the.«»e  teeth  and  portion  of  jaw  t\  ith 
tie  correspouding  parts  in  the  various  species  of  Pho]idoi>horus  and  Lepi- 
dotus.  and  we  should  be  glad  of  the  loan  of  good  specimeua  for  the  pur- 
pose—the specimens  in  the  National  Collection  not  being  sullieienlly  per- 
fect, as  respects  the  head,  for  this  special  examination. 

Scotch  Cbocodiles. — The  following  announcement  appears  in  a  con- 
temporary : — "A  rumour,  of  \^hieh  confinuation  is  promised,  has  reached 
w.tnat  the  skeleton  of  a  crocodile  has  been  discovered  in  the  old  red  sand- 
iione  in  the  neighbourhood  of  Elgin.  If  true,  it  marks  anotJier  epoch 
in  geological  science,  as  the  fossil  remains  hitherto  found  in  that  forma- 
tiun  have  been  of  creatures  much  lowcj  in  the  scale  of  organization." 
We  thought  that  the  ^hite  sandstone  near  Elgin,  long  erroneously  re- 
K«rdod  as  of  Devonian  age,  had  been  proved  to  be  Mesozoic,  and  that  rep- 
tiles apparently  of  some  crocodilian  allinitiea  (StcgiwoUpis)  had  already 
bwn  discovered  therein.  The  assertion  that  the  present  rumour  **  marks 
Mother  epoch  in  geological  science  "  seems  to  us  one  of  those  premature 
deductions  which  have  been  elsewhere  stigmatized  as  '*  the  fabulous  ex- 
frescences  of  a  credulous  and  gossiping  zoology." 

VOL.  VI.  K 
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Subdivisions  of  Bbitish  Books.— We  find  sjMice  for  the  fbUowjaf 
list  of  the  subdivisions  of  British  rocks,  as  recognized  by  the  (}eoloipw 
Survey,  believing  it  will  prove  useful  to  many  of  our  Tesjien, 

Blown  Band. 
Alluviom. 


JJ  o 


Peat. 

Raised  beaches. 

Cave-deposits. 

Valley,  or  low-level  gravel. 

Brick-earth. 

High-level  gravel. 

Glacial  drift. 

Till  and  bonlder  clay. 

Cave-deposits. 

MammaliferoiiB  (Norwich)  crag. 
Bed  crag. 
Coralline  crag. 

Leaf  bed  of  Mull. 
Lignite  of  Antrim. 
Bovcy  beds. 

Hempstead  beds   (Isle    of 

Wight). 
Bembridge  beds. 
Osborne  beds. 
Headen  beds. 
'Upi)er  Bagshot  sands. 
Barton  clay. 
Bracklesham     sands     and 

clays. 
Lower  Bagshot    sands   ana 

days. 

London  clay. 

Bognor  beds. 

Woolwich  and  Reading  beds  (plas- 
tic clay,  with  sand,  pebble-beds, 
etc.). 

Thanet  sands. 

Upper  chalk. 
Lower  chalk. 
Chalk  marl. 
Chloritic  marl. 
Upper  greensand. 
Gault. 

Folkestone  beds. 

Sandgate  beds. 

Hythe   beds,   or    Kentish 

rag. 
Atherfield  clay. 
Weald  clay. 
Upper  Tunbridge  Wells 

sand. 
Grinstead  clay. 
Lower  Tnnbndge  Wells 

sand. 
Wadhurst  clay. 
Ashdown  sands. 
Aahbomham  beds. 
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Upper  Porbeck  beds. 
Middle  Pnrbeck  beds, 
liowcr  Purbeck  beds. 
Portland  stone. 
Portland  sands. 
Kimmeridge  day. 

Upper  Calcareous  grit. 

Coral  rag. 

Lower  Calcareous  grit. 

Oxford  clay  and 
Kelloways  rock. 

Combrash. 
Forest  marble. 
Bradford  clay. 
Great,  or  Bath  Oolite. 
Stonesfield  slate. 
Collyweston  slate. 
Northampton  sands. 
Upper  Fuller's  earth. 
Fuller's  earth-rock. 
Lower  Fuller's  earth. 
Inferior  Oolite. 
Lias  jnncUon-sands. 
Upper  Lias  clay,  or  shale. 
Marlstone. 

Lower  Lias  clay,  shale, 
and  limestone. 

Westbnry  beds  (or  white 

limestone). 
Bone-bed. 
Red  marl  and 
Upper  Kenper  sandstone. 
Lower  Kenper  sandstone. 
Marl  (waterstones). 
Miuchelkalk,  absent  in 

BritaiH. 
St.  Castian  beds, 
Dolomitic  conglomerate 

(Somerset  and  Gloa- 

cestershirc). 
Upper  red  and  mottled 

sandstone. 
Pebble  beds. 
Lower  red  and  mottled 

sandstone. 

Upper  red  marL 

Upper  magnesian  lime- 
stone. 

Lower  red  marl. 

Lower  magnesian  lime- 
stone. 

Red  marl,  sandstone. 

Breccia  and 

Conglomerate. 
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Umeasurei. 

it. 

-measures. 

beds. 

rit(farewe]lrk.) 

icstone    shale"^ 
e  rocks). 
JUS  (or  moan- 
>estoDe. 
istone  shale.    ^ 

onian  and 
in  limestone, 
vonian    lime- 
d  comstones. 
onian. 

low. 

limestone. 
How. 

imestone. 
lale,  sandstone 

limestone, 
ire  grits, 
lateSj  and 

shale  (or  pale' 

mdoTcrv  rock 

* 

ill  sandstones) 
lerus  beds). 
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Lower  Llandovery  rock. 
Caradoc  or  Bala  beds. 
Upper  Llandeilo  flags  and 

hmestones. 
Tremadoc  sktes. 
Lingula  beds. 

Harlech  grits,  etc. 

Purple  Jates  and  grits 
(St.  David's). 

Llanberis  grits  and  slates. 

Longmynd  rocks. 

Red  sandstone,  conglo- 
merate of  Scotland.     ^ 

Gneiss  of  the  Lewis 

Basalt. 

Hornblende  rock. 

Porphyry. 

Felstone. 

Trappean  rock  (Devon  and  Com- 

waU). 
Diallage. 

Hypersthene  rocks. 
Serpentine. 
Elvan  dykes. 
Greenstone  (Diorite). 
Ashy  skte,  and  Felspathic  ash. 
Syenite. 
Granite. 
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Scotch  System  op  Cabboniferous  Rocks. 


■measures 


I 


rEquivalent     to 
'  British    middle 
coal 


-{ 


measures, 
j  Peiinaut     grit, 
lower  coal-raea- 
l^sures. 

Millstone    grit 
(Farewell  rock). 


Upper  limestones 
t^ge-coftls  series 
Lower  limestones 


r Upper    limc- 
I  stone      shale 

J  (Yoredalc 

I  rock8),Carboni- 
i  fcrous    lirae- 
L  stone. 


Sandstones,  shales,   and  f  ^^     .       y 

Burdie    House    lime-S    .         x.  i  ^ 
.  I  stone  shale, 

stone  L 


ON  Pteeaspis. — Sir, — I  hope  you  will  allow  the  following  re- 
ccasioDed  by  the  notices  of  Pteraspis  in  the  *  Geologist'  for  No- 
December,  and  January  last,  a  place  in  an  early  number. 

spring  of  1801,  from  amongst  a  lot  of  fragments  laid  aside  by  the 
I  in  a  quarry  in  the  hill  immediately  to  the  north  of  the  Bridge  of 

picked  up  a  fine  head  of  Cephala.ipis  I/yelli  and  two  tolerably 

heads  of  Pteraspis ;  and  since  that  time  I  have,  from  the  same 
ocured  another  less  perfect  specimen  of  the  latter  genus.  To  this 
r  I  referred  in  a  paper  read  to  the  Geological  Society  of  London 
)f  the  same  year  ;  and  thus,  I  believe,  I  was  the  first  to  show  that 
tish  rocks  containing  Cephalaspis  also  possessed  the  nearly  allied 
eraspis. 

most  perfect  of  these  three  heads,  both  the  cast  and  iU  opposite 
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have  been  saTed,  and  are  now  in  my  possession.    Aldiongh  the  matrix  in 
which  they  have  been  preserved  is  so  veiy  coarse  that  the  Tarious  lam 
composinp  the  cephalic  shield  are  not  sufficiently  preserved  to  show  toor 
characteristic  structure,  and  hence  Professor  Huxley  failed  to  identifj  By 
specimens  with  any  of  the  named  English  species,  yet  its  form  is  v«yp«^ 
fectly  exhibited ;    and  in  the  cast,  Qie  spme  which  proceeded  from  the 
posterior  part  of  the  head  is  well  shown.  The  rough  sketch  I  herewith  gin 
IS  a  tolerably  correct  representation,  and  is  of 
the  size  of  nature ;  from  this  it  will  bo  seen 
that  it  much  more  nearly  coincides  with  Pro- 
fessor Huxley's  restoration  than  with  that  of 
Mr.  Mitchell.     The  head-plate  had  evidently 
been  forniod  of  two  parts,  the  anterior  resem- 
bling in  shape  the  head  of  a  small  Cephalaspis, 
but  rather  more  elongated  ;  the  posterior  por- 
tion is  by  much  the  larger  of  the  two,  its 
length  being  nearly  two  and  a  half  times 
that  of  the  anterior  j  its  shape  is  nearly  oval, 
truncated  behind,  with  a  short  cusp  or  horn 
on  each  side,  and  in  the  centre  stretching 
backwards  and  upwards,   tcTminating   in    a 
sharply  pointed  spike  or  spine.     A  very  dis- 
tinctly incurved  ridge,  but  of  no  great  eleva- 
tion, commences  about  halfway  back  on  the 
posterior  plate,  and  terminates  in  the  above- 
mentionea  spine.    There  are  indications  at 
the  edges  of  the  head,  very  close  to  the  junc- 
tion of  the  two  platen,  of  what  may  have  been 
the  eye  orbits,  but  these  arc  indistinct.     The 
principal  if  not  the  only  points  of  divergence 
betwixt  the  specimen  and  Professor  Huxley's 
restoration  are,  the  position  of  the  lateral  ter- 
minal cusps,  and  the  absence  of  any  division 
betwixt  these  and  the  head-plate,  and  in  the 
form  and  size  of  the  posterior  elongation  (nu- 
chal spine),  which  in  my  specimen  seems  to  bo  a  well-formed,  rouni 
shaiyly  pointed  spine. 

Mr.  llankester,  in  comparing  Mr.  Mitchell's  restoration  with  that  of 
Professor  Huxley,  does  not,  in  my  opinion,  sufficiently  allow  for  whatmty 
have  been  specific  differences  of  form  ;  but  at  the  same  time,  unless  Mr. 
Mitc'hell  finds  what  he  figures  as  the  prolonged  central  termination,  in  such* 
position  as  to  alTorJ  undoubted  evicienco  of  its  forming  part  of  the  sam* 
nead,  its  size  seems  to  me  so  sadly  exaggerated  that  I  cannot  but  regard  it 
as  having  formed  part  of  some  other,  probably  very  different  creature. 
What  renders  this  the  more  likely  is,  tuat  I  have  examined  many  frag* 
ments  which,  although  too  imperfect  to  found  on  for  any  new  genus,  seem 
to  belong  to  some  nearly  allied  form,  and  are  evidently  parts  of  neither 
Cephalaspis  nor  Pteraspis.    I  am  also  much  inclined  to  suspect  thst  Mr. 
Mitchell's  third  figure  has  been  built  up   of  such  fragments.    Sevenl 
heads  of  Cephalaspis  which  have  been  in  my  hands,  go  far  to  show  thtt 
the  larger  part  of  the  under  portion  of  this  tish's  head  had  been  covered 
by  integument ;  and  judging  from  the  many  points  in  which  CephalMP* 
resembles  the  Sturgeon  of  our  own  seas,  I  have  little  doubt  but  that-,  hK« 
it,  it  was  furnished  with  a  sucking  apparatus  for  its  mouth;  and  in  all 
probability  the  under  portion   of  the  head  of  Pteraspis  was  similarly 
ormed. 
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^m  tliese  remarks,  it  must  not  be  supposed  that  I  wish,  in  any  way, 
^tract  from  Mr.  Mitcheirs  merits  as  an  observer, — ^he  is  one  of  the 
it  indefati^ble  as  well  as  intelligent  workers  in  that  interesting  field, 
Forfarshire  Old  Bed  Sandstone ;  besides,  not  having  seen  his  speci- 
18,  it  would  be  nnfair  to  speak  too  decidedly  as  to  the  correctness  of 
restorations.  Mr.  MitoheU  has  omitted  to  mention  the  locality  from 
•nee  his  specimens  have  been  procured,  so  that  the  position  of  the  con- 
ling  rock  might  be  ascertainea.  I  have,  however,  little  doubt  but  that 
i  occupies  the  same  horizon  as  that  at  Bridge  of  Allan,  and  that  hence 
Pteraspis  is,  in  all  probability,  specifically  tbe  same  as  those  in  my  pos- 
sion.  Jambs  Powbib. 

letwalli^,  January  23rd,  1863. 

East  Coast  of  China. — The  geology  of  this  region  was  described  by 
r.  F.  W.  Kingsmili,  in  a  paper  read  before  the  Geological  Society  of 
iblin  during  the  past  year,  and  is  printed  in  the  last  number  of  the 
Dublin  Quarterly  Journal.'  Commencing  with  the  igneous  rocks,  there 
etches,  from  the  neighbourhood  of  the  island  of  Hainan,  ^.N.E.,  to  tlie 
lusan  Archipelago,  a  range  of  low  eranite  mountains,  from  a  few  hun- 
sd  to  three  thousand  feet  high,  and  in  breadth  from  twelve  to  thirty 
les.  These  hills  form,  for  the  most  part,  the  coast-line,  seldom  receding 
>re  than  a  few  miles  inland.  This  granite,  wherever  it  occurs,  is  deeply 
lintegrated,  sometimes  to  a  depth  of  one  or  two  hundred  feet ;  whilst 
erywhere  embedded  in  the  soft,  yielding  matrix,  there  occur  nodules  of 
nre  quartzose  character,  which  have  resisted  the  effects  of  time  and  che- 
cal  change.  The  masses  are  usually  of  a  lozenge  shape,  and  vary  in 
e  from  a  few  feet  to  several  hundred.  The  original  auartz  veins,  broken 
x>  fragments,  still  traverse  the  disintegrated  mass  ;  whilst  in  the  enclosed 
dnles  concentric  structure  can  generally  be  traced.  In  the  higher 
ounds,  the  soft,  yielding  matrix  has  generally  been  removed  by  denuda- 
m,  leaving  those  pseudo-boulders  perched  all  over  the  granite  hills,  and 
e«enting  an  aspect  not  unlike  the  boulder- formations  of  more  northern 
:itudes.  These  have  led,  the  author  says,  to  an  error  in  Professor  An- 
•cl's  'Elementary  Treatise' — namely,  that  the  southern  limit  of*  the 
acial  drift  reached  as  far  as  Macao. 

In  the  Quau-si,  west  of  Canton,  a  gneissose  rock  is  described.  Eestiiig 
I  the  granite  oc<;urs  a  stratified  formation,  most  likely  of  Silurian  nge. 
may  be  seen  to  advantage  in  the  island  of  Hongkong.  Over  this  is 
und  a  red  sandstone,  in  some  parts  running  into  conglomerate.  At  the 
itrance  to  the  West  Biver  (See-kiang)  there  is  a  dark,  finc-irrained,  ahi- 
inous  schist,  much  used  for  ink-stones  and  carved  work.  Over  this  red 
ndstone  is  the  great  limestone  formation  of  China— the  ro])re8entativc, 
•obably,  of  the  carboniferous  limestone.  In  Quau-si  it  contains  veins  of 
uphite.  Near  Peking,  at  Lu-sud-twang,  occurs  a  bluish-yellow  slate,  of 
'  fissile  a  character  as  to  be  used  for  covering  houses.  The  coal-mea- 
ires  succeed  the  limestone,  the  lowest  member  being  apparently  a  micaceous 
ndstoiie,  interstratifiod,  near  Peking,  with  compart  ironstone  and  beds  of 
ODstone.  The  coU-beds  there  are  spoken  ot  as  overlaid  by  compact 
nestone.  In  the  province  of  Chu-kiang  a  coal  distrii't  also  occurs,  the 
;easures  probably  being  continuous  ;  in  this  case,  the  Chinese  coal-fields 
lay  prove  to  be  the  largest  in  the  world,  and  at  a  fiitm'e  period  will  have 
tt  important  inlluence  on  the  destinies  of  the  Kast. 

The  author  knew  of  no  formations  of  later  date  than  the  coal-measures, 
ith  the  exception  of  the  alluvial  deposits  in  the  great  plains  and  perhaps 
>me  Secondary  rocks  in  the  island  of  Hainan.  These  plains  occupy  the 
ffater  part  of  China,  and  are  everywhere  intersected  with  canals  and 
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dykes,  and  seldom  rise  to  more  than  a  few  feet  over  the  medium  lereL 
Irom  the  mouths  of  the  Tang-tze  to  the  walls  of  Peking,  along  tbe 
Grand  Canal,  there  scarcely  occurs  a  rising  ground,  and  the  soil  is  bo  soft 
and  miiddy  that  it  has  heen  all  but  impossible  to  form  a  carriage-road  in 
tlie  British  settlement  of  Shanghai. 

In  a  general  view  of  tlie  geology  of  China,  the  country  wonld  appear  to 
be  divided  into  two  districts,  one  consisting  of  the  provmecs  of  QuantiiDg^ 
Quang-si,  and  the  southern  portions  of  Yunnan,  the  other  of  the  nortfaen 
portions  of  Yunnan  and  the  provinces  lying  northwards.  They  appear  to 
oe  divided  by  the  range  of  mountains  running  W.  and  E.  through  Iuudu, 
and  terminating  eastward  in  the  Mo-ling  range,  across  which  the  rood 
from  Canton  to  Hankow  passes  at  a  considerable  elevation.  South  of  thii 
line  the  rocks  appear  to  be  more  of  the  metamorphie  character,  and  to 
contain  little  if  any  coal,  whilst  to  the  north  they  are  much  less  altered, 
and  contain  abundant  stores  of  mineral  fuel. 

Ebratum. — In  the  editor's  article  on  Ars.*haeopteryx,  p.  6,  for  "Miocene 
Eocks  of  Bonn,  as  well  as  in  Braunkohl,  near  Aix, '  read  *'  Miocene  loek 
near  Aix,  as  well  as  in  the  Braunkohl  of  Bonn." 


PEOCEEDIXGS   OE   GEOLOGICAL  SOCIETIES. 

Geological  Society. — January  lib . — "On  the  Lower  Carboniferooi 
Brachiopoda  of  Isova  Scotia."     By  T.  Davidson,  Esq.,  F.II.S.,  F.G.S. 

The  age  of  these  beds  was  first  clearly  determined  by  Sir  C.  Lycll,  sni 
the  author  proceeded  to  point  out  the  affinities  of  the  entire  CarbonifrroQi 
formation  to  the  Peinnian.  and  obser\'cd  that  many  species,  especially  of 
Brachiopoda,  are  common  to  both  formations.  He  combated  the  idea  of  i 
universal  extinction  of  species  at  the  close  of  the  Palffiozoic  epoch,  on  tke 
ground  that  some  Palsoozoic  species  pass  upwards  into  Mesozoic  strata; 
and  then,  after  remarking  upon  the  vagueness  of  the  term  *  species.'  pro- 
ceeded to  show  that  science  was  not  yet  in  a  condition  to  enable  us  to  test 
satisfactorily,  by  observation,  the  value  of  Mr.  Dar^iin's  theory  of  descent 
with  modification.  Mr.  Davidson  then  remarked  that  the  Lower  Carboni- 
ferous Brachiopoda  of  Nova  Scotia  were  smaller  than  the  same  or  repre- 
sentative species  occurring  in  contemporaneous  strata  in  other  parts  of  the 
world ;  and  he  concluded  by  giving  diagnoses  of  the  species  determined  by 
him,  and  comparing  his  list  of  species  with  that  given  by  Sir  C.  Lydl  in 
his  *  Travels  in  North  America.* 

2.  **  On  tlie  Gravels  and  other  superficial  Deposits  of  Ludlow,  Hereford, 
and  Skipton."     By  T.  Curley,  Esq.,  C.E.,  F.G.S. 

In  describing  some  plans  and  sections  taken  during  the  progress  of  drain- 
age-works in  Ludlow,  Hereford,  and  Skipton,  the  author  mentioned  tbe 
existence,  near  Ludlow,  of  two  kinds  of  gravel,  having  a  difference  of  level 
of  about  ICX)  feet,  described  three  terraces  of  a  like  nature,  about  30  or  40 
feet  apart  vertically,  in  the  vicinity  of  Hereford,  and  then  noticed  similar 
deposits  near  Skipton.  Mr.  Curley  considers  the  majority  of  these  gravel- 
beds  to  be  of  lacustrine  origin. 

Ma>'che8T£b  Geological  Society. — Novemher  2.^ih, — ^An  account  was 

fiven  of  the  excursion  to  Halifax,  Hipperholme,  Lightcliffe,  and  Low 
foor,  on  the  3rd  of  September,  with  the  Geological  Society  of  the  West 
Hiding  of  Yorkshire,  by  E.  W.  Binney,  Esq..  F.R.S.,  V.P.  The  Natuial 
History  Society's  Museum,  at  Halifax,  was  visited.  It  contains  the  finest 
examples  of  Ooniatites,  Nautilus,  Orthoceras,  and  AvieiUopecte*,  from 
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be  Lower  Coal-measures.  Tliese  specimens  were  chiefly  obtained  from 
^e  calcareous  nodules,  known  as  "  baum  pots,**  found  in  the  roof-sbale  of 
lie  "  hard  bed  "  of  coal,  which  has  beep  extensively  worked  in  the  neigh- 
ourhood.  There  is  also  a  good  collection  of  fossil  coal  plants.  Swan 
tanks  Colliery  was  next  Tisitcd.  The  "soft"  and  "hard*'  beds  are 
Tought  there.  The  former,  1  foot  5  inches  thick,  lies  about  45  yards 
bove  the  "  rous^h  rock  " — the  Upper  Millstone  of  Professor  Phillips  and 
le  Geolo^cal  Survey.  Twenty-six  yards  above  the  last-named  seam  is  the 
hard  bed/'  nearly  2  feet  in  thickness,  with  a  thin  Gannister  floor,  round 
ilcareoas  nodules  or  bullions  in  the  seam  of  coal  itself,  and  black  shales, 
>ntaining  the  "  baum  pots,"  in  the  roof.  The  geological  position,  charac- 
iTs  of  the  coal  and  its  adjoining  strata,  as  well  as  the  fossu  shells,  all  tend 
>  show  that  this  seam  is  the  same  as  the  bullion  mine  of  the  Burnley  dis- 
•ict,  and  the  Gannister  mine  of  Dulesgate,  Todmorden.  The  lower  mine, 
omtaining  beds  of  Anthracosia  under  its  floor,  probably  occupies  the  same 
eological  position  as  the  Bassy  or  Salts  Mine  of  the  Bury  and  ^ew  Mills 
istricts.  besides  these  two  seams  there  are  several  smaller  ones  which 
re  not  worked ;  and  on  the  ton  of  the  hill  the  lower  part  of  the  Elland 
lagstone,  the  equivalent  of  the  tipper  or  Upholland  flags  of  Lancashire,  is 
een  ;  so  this  series  of  coals  lies  between  the  rough  rock  and  the  upper 
lagstone,  and  is  identical  with  that  port  of  the  lower  called  Hochdale  series 
if  coals  in  Lancashire. 

Mr.  Richardson's  unrivalled  collection  of  fossil  plants  *  from  the  York- 
hire  coal-field  was  next  inspected ;  then  the  flagstone  quarries  of  Hipper- 
Lolme  and  South  Owram,  where  flags  of  4  and  5  yards  square  were  being 
ifted.  These  stones,  under  the  name  of  Yorkshire  flags,  are  known  aU 
>Tcr  £ngland.    The  party  now  started  by  rail  to  Low  Moor. 

The  I^w  Moor  Iron  Company's  worts  were  visited,  as  were  also  the 
nines.  The  lower,  or  "  better  bed,"  is  a  coal  of  most  excellent  quality, 
but  only  about  16  inches  in  thickness.  It  is  exclusively  used  for  making 
»ke  to  smelt  the  iron-ore.  The  "  black  bed,"  from  30  to  35  inches  in 
Sickness,  lies  some  40  yards  above  it ;  but  it  is  very  inferior  in  quality  : 
>ver  it  are  about  4  inches  of  clay -band  ironstone,  in  4  or  5  layers,  dispersed 
through  4  feet  6  inches  of  bla/k  shale.  Besides  the  "black  bed,"  an 
ironstone,  known  by  the  name  of  the  "  white  bed,"  and  lying  some  distance 
ibove  the  fonner,  is  used. 

The  position  of  the  Low  Moor  seams  of  coal  and  their  accompanying 
ironstones,  is  immediately  above  the  Halifax  series  of  coals  and  its  over- 
lying bed  of  flagstone,  as  seen  at  South  Owram ;  strata  not  well  developed 
in  the  Lancashire  coal-field,  although  there  represented  near  Hey  wood, 
between  the  upi>er  flag  deposit  and  the  Arley  or  Dogshaw  Mine. 

The  composition  of  the  ironstone  differs  little  from  the  ordinary  clay- 
ironstones  of  the  Yorkshire  and  Derbyshire  Coal-measures,  certainly  not 
^  much  as  to  account  for  the  price  and  quality  of  the  iron  made  from  the 
former,  when  compared  with  that  made  from  the  latter ;  it  is  therefore 
evident  that  the  chief  cause  is  the  superiority  of  the  iron  produced. 

An  opinion  was  expressed  by  members  of  botli  Societies  that  it  was 
desirable  more  of  such  mutual  meetings  should  be  held.  Meetings  might 
be  held  at  Settle,  to  examine  the  bone-caves  ;  at  lugleton.  to  inspect  the 
Permian  deposits  of  West-house,  the  coal-field  of  Black  Burton,  the 
3iountain  limestone  and  Silurian  beds  of  Thornton  Gill,  and  the  dykes  of 
Jhapel-le-Dale ;  at  Hazelhead,  to  examine  the  Lower  Coal-measures  seen 
)etween  Dunford  Bridge  and  Penistone. 

Mr.  Joseph  Goodwin  read  a  paper  "  On  the  Long-wall  versii.i  Pillar-and- 
•tall  System  of  getting  Coals.  '     Much  has  been  said  upon  the  relative 
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merits  of  the  two  sy stems  of  working  coal ;  but  all  must  be  agreed  u  to 
the  importance  of  adopting  the  system  that  will  admit  of  the  greatest  per- 
centage of  "  round  '*  or  "  hand-filled  "  coal,  and  the  greatest  yield  per  acre, 
whilst  affording  to  the  workman  the  greatest  security  from  accident,  and 
the  capitalist  from  losing  his  property.  To  say  that  any  one  system  pos- 
sesses all  these  much -to-be-desired  advantages,  under  all  circumstances,  ii 
more  than  could  be  affirmed.  That  the  long- wall  system  possesses  adyantagci 
over  the  pillar-and-stall,  under  some  circumstances,  is  an  indisputable  fact; 
while,  on  the  other  hand,  it  is  simply  impossible  to  work  some  mines  to 
advantage  upon  the  long- wall  system,  however  skilfully  the  workings  mar 
be  conducted.  Perhaps  the  most  important  advantage  in  tlie  long-waU 
system  is,  that  all  the  coal  may  be  worked  out  without  the  slightest  waste; 
this  cannot  ]>e  said  of  any  other.  If  we  consider  this  loss  or  waste  in  a 
national  point  of  view,  it  will  not  be  of  much  less  importance  to  the  whole 
community  or  future  generations  than  it  is  to  the  proprietors  of  mines  who 
sustain  a  direct  pecuniary  loss ;  for  although  there  may  be  no  fear  of  the 
coal  of  the  United  Kingdom  being  exhausted  for  a  couple  of  centuries, 
—and  in  the  meantime  substitutes  may  be  discovered  that  will  lessen  ita 
con8um])tion,  and  render  the  nation  much  less  dependent  upon  it  than  at 
])re8ent, — it,  however,  cannot  have  failed  to  have  occurred  to  all  who  have 
carefully  considered  the  subject,  that  before  another  century  has  passed 
over,  c^al  will  not  only  bo  far  more  difficult  to  work,  owing  to  the  increaied 
de]ith  at  which  it  will  have  to  bo  wroiight,  but  that  some  of  our  existing 
coul-fields  will  have  been  worked  out,  and  many  others  reduced  to  veiy 
narrow  limits. 

In  working  the  coal  upon  a  pro«erly  conducted  system  of  long-wall 
working,  where  the  mine  is  adapted  for  such  system,  there  can  be  little 
doubt  but  that  the  risk  of  accidents  from  falls  of  roof  is  materially  lessened. 
The  author  had  never  seen  the  slightest  accident  from  such  source,  where 
the  long-wall  system  has  been  practised.  But  the  fact  ought  not  to  be 
overlooked  that  some  mines  are  naturally  more  dangerous  to  work  than 
others,  and  that  the  danger  often  increases  in  proportion  as  the  thicknen 
of  the  seam  increases,  assuming  that  all  other  circumstances  remain  the 
same,  and  that,  as  a  rule,  it  is  the  thinnest  seams  that  are  worked  upon  the 
long-wall  system.  The  ventilation  is  far  more  simple  in  long-wall  work- 
ing than  in  pillar-and-stall,  besides  which,  the  health  of  the  workman  ii 
not  so  impaired  by  driving  narrow  or  **  strait "  work,  this  being  in  a  great 
measure  aispensed  with. 

Another  advantage  for  the  long-wall  system  is  that  of  being  able 
to  dispense  with  the  necessarily  large  outlay  consequent  upon  oriving 
narrow  ^ork  in  a  systematic  manner  preparatory  to  working  back  the 
pillars,  and  thus  securing  a  return  for  the  capital  expended  in  the  least 
possible  time.  The  North  of  England  may  be  considered  as  the  parent  of 
the  pillar-and-stall  system,  but  it  is  now  more  or  less  used  in  almost  eveit 
coal-field  in  Great  Britain  as  well  as  upon  the  Continent.  If  it  possessed 
no  advantages  over  the  long-wall  syst^^m,  the  mining  engineers  who  adopt 
its  use  might  reasonably  be  considered  very  prejudiced  men.  That  epithet 
has  been  lavishly  applied  by  some  of  the  aavocates  of  the  long-wall  sys- 
tem to  those  who  continue  the  use  of  the  pillar-and-stall  system,  for- 
getting that  they  lay  themselves  o])on  to  the  very  same  charge  by  adhering 
too  rigidly  to  that  which  they  believe  to  be  the  best.  The  author  hw 
deemed  it  best  to  can-fully  examine  into  every  circumstance  connected  with 
a  mine  before  adopting  any  system,  and  afler  so  doing,  he  would  not  say 
that  he  might  not  err  in  judgment.  The  pillar-and-stall  system  will  admit 
of  an  almost  unlimited  quantity  of  coal  being  daily  worked  from  the  same 
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tlui*  would  only  admitof  arety  limited  ontpfat  if  thelonff-wanqriteiii 
med.  With  many  thia  ia  an  adTantasa  that  must  weigh  mnoh  in  ita 
or ;  althoagh  he  waa  not  an  adToeate  rar  raiaing  rery  liuve  quantitiea 
re  a  amaller  quantity,  with  jadidoaa  management,  would  pioduoe  a 
nr  pcofit.  With  the  pillar-and-atall  ayatem  uie  workinn  may  be  eon* 
ed  mny  reaaonable  diatanee  upon  the  Rne  of  lerel,  the  only  limita  being 
increaaad  ooat  of  oonreying  die  ooal  to  tiie  ^t'a  ere,  and  the  difficulty 
botonghly  reniilating  the  working*,  owing  to  tne  inoreaaed  draff  or 
itanee  tluvt  haa  to  be  met  in  eonrejring  cunenta  of  air  through  umg 


Tith  the  long-wall  ayatem  the  caae  ia  rery  different ;  for  owing  to  the 
eulty  and  ezpenae  of  keeping  good  the  wagon-  and  air-roada,  the  dit« 
m  18  practically  limited  in  many  minea  to  a  few  hundred  yarda.  ^Die 
ilcat  diatanee  <m  the  line  of  lerel  known  to  be  worked  out  upon  the 
^wall  aratem  ia  rather  more  than  800  yards. 

vhere  tibere  are  numerona  faidta,  it  ia  difficult  to  woA  a  mine  to  adTaa* 
}  npon  the  pillar-and-atall  aystem,  but  it  ia  BtUl  more  difficult  upon  the 
(-wall  8y>tem ;  but  the  former  system  can  be  used  under  some  cirenm« 
leea  where  it  would  almoat  be  imposaible  to  work  upon  the  long-wall 
iam. 

!hB  onantity  of  timber  that  ia  used  ia  not  materially  different  whether 
coal  be  worked  on  the  long-waU,  or  pillar-and-stall  systems,  providing 
lal  akill  ia  displayed  in  laying  out  the  workings,  etc.  While  tne  coat  m 
ting  depends  ao  much  upon  circumstances  that  it  ia  unsafe  to  haaard  an 
nion  in  fkTour  of  either  system,  unless  both  have  been  employed  in  the 
M  mine,  under  Terr  similar  circumstances, — and  even  in  cases  where 
t  course  haa  been  adopted — the  reaulta  hare  been  sometimes  in  fkrour 
the  pfllar-and-stall  system,  and  at  others  vice  versA.  It  may  be  that 
aaionally  some  other  system  wiU  answer  better  than  either  of  the  sys- 
is  under  consideration,  for  we  by  no  means  embrace  the  whole  of  ihe 
terns  of  getting  ooal  when  we  speak  of  the  pillar-sand-stall  and  long- 
II,  although  many  of  the  methods  of  working  eoal  are  but  modifications 
either  one  or  the  other. 

ICr.  Binney  said :  *'  No  doubt  there  will  be  more  advocates  for  the  pillar- 
l-staU  system  in  Lancashire  than  for  the  long-wall.  If  the  Lancashire 
lUemen  went  into  North  Derbyshire,  probably  they  would  find  a  great 
ny  advocates  of  the  long-wall  system,  and  they  would  see  advantages 
re  which  they  do  not  see  in  Lancashire.  The  same  remark  will  apply 
Lhe  East  of  Scotland.  The  different  svetems  of  long-wall  and  pilfar- 
1-stall  workings  would  have  different  advantages  in  pu^icular  districts. 
Derbyshire,  where  the  long-wall  system  has  been  eoing  on  for  150 
200  yeara,  the  men  are  so  thoroughly  drilled  to  it,  ana  work  it  so  scien- 
cally,  that  ita  results  would  hardly  be  fair  as  applied  to  Lancashire,  where 
vould  take  a  long  time  to  get  men  to  work  so  well  at  it  as  they  do  in 
rbyshire.  On  the  other  hand,  there  would  be  a  like  difficulty  in  intro- 
nng  the  pillar-and-stall  system  into  Derbyshire. 
Philosophical  Society,  Manchssteb. — January  13. — Mr.  E.  W. 
aney,  the  President,  said : — In  a  very  valuable  ^rork  lately  published  by 
kt  eminent  geologist  Dr.  Greinitz,  of  Dresden,  entitled  "  Dyas,  or  the 
wnesian  Limestone  Formation  and  the  Lower  New  Eed  Sandstone,'  the 
:£or,  whom  he  had  the  pleasure  of  accompanying  over  some  of  the  Per- 
m  deposits  of  South  Lisineashire,  had  done  him  the  honour  to  allude  to 
0  papers  of  his,  *  On  the  Permian  Deposits  of  the  North-west  of  Eng- 
id,'  printed  in  vols.  xii.  and  xiv.,  second  series,  of  the  Society's  Me- 
«rs. 
VOL.  TI.  L 
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At  paf;e  313  of  tbe  above  work,  Dr.  Geiniis  says :  "  ThToaffh  Mr.  Bmney 
we  have  become  acquainted  with  true  Bothliegende,  and  indeed  of  its  up- 
per portion  in  the  region  of  the  Lower  Bed  Sandstone  of  the  north-wot 
of  England.  That  accurate  obserrer  mentioned  to  me  that  the  reddidi- 
grey  sandstone  underlying  it,  and  which  is  ver^  similar  to  the  Lower  Bed 
Sandstone  of  the  north-east  of  England,  contains  plants  of  the  Goal-met- 
sures,  and  that  it  occupies  even  a  lower  position  than  certain  limestones  of 
the  coal-measures  whicn  are  rich  in  ichthyolites.  I  have  mjself  seen  from 
the  reddish  sandstone  of  Astloy,  near  Manchester,  Cal^imitet  approxima" 
tusy  Schl.,  and  Calami  tea  Suckowi,  Brongn. ;  from  the  red  shales  at  Ard« 
wick,  Manchester,  Sagenaria  dichotoma,  Sternb.,  Calamites  Sueiotn, 
Brong.,  Sphenopteris  irreaularU,  Sternb.,  Sphenopteris  earallMes,  Gatb., 
DictyopUris  neuropteroiaes,  Gutb.,  Cyatheites  villosus,  Brong.,  Cyatkeiia 
oreopteroides,  Gopp.,  and  Alethopteru  lonchitides,  Sternb.,  all  true  ooil 
plants." 

No  one  more  than  the  learned  author,  Mr.  Binney  said  he  was  sure,  would 
like  any  mistake  to  be  corrected.  Now  in  the  statement  that  "  the  reddiih- 
grey  sandstone  underlying  it  (the  true  Bothliegende),  and  which  is  verj 
similar  to  the  Lower  Ked  Sandstone  of  the  north-east  of  England,  con- 
tains plants  of  the  coal-measures,*'  the  Doctor  is  quite  correct;  but  when 
he  proceeds  to  state  "  that  it  (the  true  Bothliegende)  occupies  even  a  lower 
position  than  certain  limestones  of  the  coal-measures  whicn  are  rich  in  ich- 
thyolites," that  author  had  misunderstood  him,  and  had  apparently  con- 
founded the  ribbon-beds  of  limestone  in  the  red  marls  lying  aboTC  the 
pebbly  beds  at  Astley  with  the  Upper  Carboniferous  limestones  at  Ardwick, 
and  then  stating  that  such  pebble-beds  occupy  an  inferior  position  to  the 
latter.  It  is  certain  that  tne  Astley  pebble-beds  containing  coal  planti 
occupy  a  higher  geological  position  than  the  red  shales,  which,  the  Doctor 
truly  states,  also  contain  true  coal  plants.  How  much  higher  it  is  impos- 
sible to  say,  as  it  is  most  probable  there  are  higher  Carboniferous  straU 
than  those  yet  seen  at  Ardwick,  and  there  may  be  Permian  strata  lowtf 
than  those  up  to  this  time  met  with  at  Astley — at  present  we  cannot  tell. 

As  tbe  Permian  group  of  strata  is  now  occupying  the  attention  of  geolo- 
gists both  in  England  and  on  the  Continent,  the  following  table  of  tbe 
beds  in  the  north-west  of  England,  with  their  approximate  thicknesses, « 
seen  at  Shawk,  west  of  Carlisle,  Westhouse,  south  of  Kirkby  Lonsdilei 
and  Manchester,  in  the  descending  order,  may  be  acceptable : — 


l.*Laininated  and  fine-grained  red  sandstones. 

2.  Red  and  vari^rated  marls,  contaiointc  some 

times,  but  not  always,  beds  of  limestone 
and  gyjisam,  with  fossil  shells  of  the 
genera  Schizodiu^  Bakeveiliit^  etc.   .     . 

3.  Conglomerate 

4.  Lower  New  Red  Sandstone,  generally  soft 

and  incoherent 

5.  Red  shaly  clays 

6.  Astley  pebble-beds,  containing  common  coal 

plants,  termed  by  me  Lower  Permian    . 


Shawk. 


Feet. 
300 

150 

4 
7 
Not  seen. 
X  Not  seen. 


} 


Westhouse. 


Feet. 
Not  seen. 

Traces  of 
them  seen. 

300 
500 
250 
Not  seen. 


Maacbeittf. 


Feet. 
Not  seen,  i 

800 

50 
500 

Not  seen. 
60 


*  The  first  four  strata  of  the  above  series.  Professor  Harkness,  F.R.S.,  in  a  fine  Datonl 
section  seen  at  Hilton  Beck,  north  of  Brough,  estimates  to  be  of  300O  feet  in  thickntfk. 
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1  Teferenceto  the  age  of  the  New  Soath  Wales  ooal-field,  Mr.  Edward 
1  stated  that  he  had  received  letters  from  the  Bev.  W.  B.  Clarke,  who 
lor  many  years  been  engaged  in  its  exploration,  and  from  Mr.  J<dm 
skensie,  who  has  had  oonsiderable  experience  as  a  mining  snrv^or  in 
nui  and  North  Wales.  It  is  well  known  that  Mr.  Clarke  mautaina 
iPalsDoaoic  age  of  the  carbonaceous  deposits  of  New  South  Wales,  in 
oaitum  to  Kofessor  M'Coy,  who  holds  that  they  are  of  more  recent 
Datum  (Mesofloic).  As  Professw  M'Coy  has  never  actoally  visitod  the 
w  Sooth  Wales  ooal-field,  and  derives  hjs  infmnation  from  cabinet  spe- 
moM,  men  of  science  will  probably  prefer  the  evidence  of  one  who  has 
nt  years  in  personally  exploring  and  collecting  from  the  beds  them- 
res.  In  Mr.  Clarke's  memoir  on  the  '  Becent  G^lcoical  Discoveries  in 
stralasia'  (2nd  edit),  the  aathor  defends  his  view  or  tibe  PaliBOcoic  age 
the  ooal-bearing  strata;  and  in  the  letter  from  Mr.  Mackenxie,  the 
iter  gives  the  following  series  of  foesiliferous  strata  overhfing  the  coal 
1  eannel  belonging  to  uie  Hon.  B.  Bnsscll,  which,  if  correct  (as  there  is 
iry  reason  for  supposing),  oosht  to  set  the  question  at  rest  in  favour  of 
>  true  Carboniferous  age  of  tnose  coal-measures.  He  states,  "  In  a  pit 
ove  this  coal  are  strata  with  Fenegtella,  Stenopara^  Ortkonota  eotUMta, 
irifor,  ProdMcia^  l^erebraiMla,  etc.  In  a  pit  about  100  feet  below  the 
me  coal,  occur  Spirifer,  ProduetOt  ConwUtria,  and  vegetable  impres- 
ms;  about  60  feet  lower,  8piri/br,  TtrehroMa,  Pleurotamaria,  and 
'^emmUra ;  and  similar  shells,  accompanied  by  vegetable  remains,  are 
tfted  to  occur  still  lower.^  Mr.  Mackenxie  promises  to  send  specimens  of 
9fidodemiro>m  and  SigUkaia  from  the  sameoeds. 


EEVIEWS. 


Journal  of  Botany,    London :  Hardwicke.     Feb.  1863. 

It  has  been  a  matter  of  astonishment  to  us,  that  the  science  of  Bo- 
&Dy  has  had  no  Journal  in  this  country  for  several  years.  At  a  time 
rhen  Hooker's  Journal  had  got  thorougnly  established,  it  was  suddenly 
liscontinued,  in  the  belief  that  the  Quarterly  Proceedings  of  the  Linnean 
Mxriety  would  supply  all  that  was  needed,  but  these,  alUiough  every  way 
nited  for  the  publication  of  members'  papers,  could  never  afford  a  medium 
»f  intercommunication  amongst  botanists  throughout  the  country,  and  bo- 
matX  papers  that  did  not  find  their  way  to  a  learned  society  were  either 
niried  among  zoological  and  other  memoirs,  or  hid  in  agricultural  or 
lorticultural  periodicals,  where  no  botanist  would  expect  to  find  them. 
it  ii  then  satisfactory  to  hear  that  simultaneously  with  our  present  num- 
ber, a  new  *  Journal  of  Botany,  British  and  Foreign,'  will  begin  its  life 
inder  the  editorship  of  Dr.  B.  Seemann,  F.L.S.,  F.G.8.,  etc.,  whose  *  Bo- 
^nj  of  the  Herald  *  and  numerous  systematic  Papers  have  ^ven  him  an 
nninent  place  among  botanists,  and  whose  '  Yiti  and  the  Vitians'  has  re- 
cently established  him  as  a  popular  and  entertaining  writer.  He  is  assisted 
by  several  eminent  botanists,  both  at  home  and  abroad.  Surely,  an  un- 
lertaking  that  promises  to  be  of  such  service  to  botany  will  meet  with  the 
}pcedy  support  of  all  lovers  of  a  science  so  extensively  studied  and  so  de- 
lenreuly  popular. 

We  are  gratified  in  hearing  that  the  successful  establishment  of  the 
Geologist'  has  been  regarded  as  an  encouragement  for  the  present  at- 
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tempt  to  establisb  a  similar  valuable  means  of  intercommnnicatiofi  amongst 
tbe  members  of  one  of  tbe  most  extensively  studied  of  our  sister-sdenees. 
We  hope  it  will  do  well. 


Rambles  in  Search  of  Wild  Flowers.  By  Margaret  Pluea.  London.  1863. 

Spring-time  is  coming  ;  tbe  tender  buds  are  already  showing  their  fint 
green  tops ;  and  soon  the  buttercups  and  primroses,  on  meadow  and  on 
road-banff,  will  catch  the  brighter  sunshine  and  bind  its  rays  in  golden 
flowers.  Truly  the  geologist  may  feel  rejoicingly  the  coming  retnrn 
of  Spring's  verdant  scenes,  for  is  he  not  a  naturalist  of  the  present 
as  well  as  of  the  pastP  In  those  "  sweet  flowers," — sun-smiles  cauditand 
bound  to  earth, — "  the  oak-tree  and  the  mountain  pine*'  are  lessons  of to-dtj 
for  him  by  which  to  read  the  great  eventful  past  to  which  his  mind  inces- 
santly reverts.  "  This  world  is  full  of  beauty,  like  other  worlds  above; " 
and  in  the  silent  rocks,  at  least  for  him,  are'  records  of  perished  earthlj 
scenes,  grander  if  not  as  fair  as  those  spread  out  around. 

"  Gather  the  Roses  while  you  may  ; 
Old  Time  is  still  a-flyiug; 
And  this  same  flower,  which  smiles  to-day. 
To-morrow  will  be  dying." 

Amongst  the  dead  leaves  that  fell  in  the  primaeval  forests  of  oar  old 
earth  ages  })eforo  the  merry  laugh  of  the  maiden  Eve  was  echoed  bv  the 
warbling  birds  in  Paradise,  Nature  had  caught,  and  in  her  stony  tomb  had 
kept,  some  few  faded  flowers.  "Was  it  to  tell  us,  who  were  to  live  in  after- 
times,  that  the  fields  the  great  beasts  tenanted,  and  whom  we  know  now 
only  by  these  dry  and  sa])less  bones,  were  steaming  with  fragrant  perfume 
ana  gaily  painted  with  living  colours  P  Or  was  it  to  teach  that  soleniner 
lesson,  read  alike  in  the  ponderous  mountain,  the  solid  earth,  and— 

"  lu  the  Rose 
In  its  bright  array — 
llear'st  thou  what  these  buds  diselose  P 

'  Passing  away.*  *' 

Whoever  rambles  this  coming  Spring  through  "meadows  green  or 
upland  lawn,"  through  *'  wood  or  dingle,"  on  "  mountain-top"  or  *'ruirg^ 
besth  "  in  search  of  wild  flower,  will  be  much  the  wiser,  and  very  lielj 
very  much  the  happier,  for  having  taken  with  them  the  charming  iJouqucU 
of  flowers,  poesy,  and  scientific  lore  so  elegantly  culled  by  Miss  Pluea. 


TJie  Future  ;  a  Jourjial  of  Philosophical  Research  and  Criticism,  emhrd^ 
cing  the  most  interestinff  Results  of  Modern  Discovery  and  Opinion  i* 
CosmoloaicaU  Antiquarian,  and  Ethnological  Science,  Edited  by  Luke 
Eurke,  Esq.,  F.E.S.     8vo.    Trubner  anci  Co.     18(52. 

Those  of  our  readers  who  are  fond  of  reading  scientific  subjects  dia- 
cussed  in  an  open  spirit,  will  be  rejoiced  to  learn  that  the  above  perio- 
dical is  again  m  existence,  and  will  ho.  regularly  continued  until  further 
notice.  The  twenty-second  number  of  the  second  volume,  which  is  no* 
before  us.  contains  a  spirited  article  on  the  battle  in  Section  D,  on  the 
"  great  Hippocampus  (controversy,"  by  the  editor,  who  in  a  most  elo- 
quent and  argumentative  manner,  whether  we  agree  with  him  or  not,  attack! 
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BfTvnUy  the  dogmas  propoonded  hr  Owen,  "Suikj,  BoHeston,  Flower* 

f  koe  yemuB  omme.    To  our  geologUMU  readen,  tlie  second  sirtiole  on  **  Hie 

"HmsBfiml  and  Ancient  World ;  or,  the  relatiTe  Epochs  of  Monumental 

liatory,"  will  be  more  interesting.    The  author  says :  "  The  history  of 

imnnnitj',  aa  revealed  hy  its  monuments,  may  be  dirided  into  eight  g^reat 

Mrioda  or  eras,  some  of  them  of  reiy  Ions  duration,  and  all  presenting 

Hifteriala  for  subordinate  stratification,    fuiese  eras  may  be  named,  the 

Seologio,  the  Gromleoh,  the  Cydopean,  the  Pyramidal,  the  Eastern,  the 

Waaaie,  the  Mediavral,  and  the  Modem,  the  succession  and  contradistinc- 

Aoa  bein^  rery  clearly  indicated.    The  GkK>logic  era  may  be  oonsidered 

as  estendug  finom  the  time  of  man's  first  appearance  on  tnis  ^anet,  until 

m  meet  wiUi  unequiyocal  restiges  of  his  ciyiliaed  labours.    I>urinff  this 

long  penodt  infantue  hnmanity  was  gradually  oTersprettding  the  earw,  as- 

•Mtiiig  ita  supremacy  orer  inferior  animals,  and  rehearsing  the  sad  story 

off  paasioD,  coofliet,  and  crime,  which  has  been  so  often  repeated  in  its  sub- 

•equent  annals.    In  certain  more  favoured  centres,  it  was  also  slowlj 

wmgiHgfrom  primal  barbarism  into  incipient  fonoM  of  drilisation.    This 

TBst  unknown  space  must  doubtless  corer  its  tens  of  thousands  of  years, 

and  may  hereafter  haye  to  be  divided  into  several  distinct  epochs ;  out  as 

Tet  it  can  scaroely  be  said  to  belong  to  arohssology  at  all,  so  few  are  its 

Known  mementos,  and  so  completely  do  these  fall  within  the  dominion  of 

geolMy."    It  is  perhaps  needless  to  state  that  tiie  sentiments  advocated 

uf  ySi  Burice  are  of  the  most  liberal  character ;  and  we  trust  full  success 

.  JMj  be  achieved  by  this  philosophical  periodicad,  of   which  he  is  the 

;  -nsrgetio  editor. 

r 

I  Sdemee  JBlueidaHve  <^  Seripittre,  and  not  AniagonUtie  to  U. 

t  By  J.  B.  Toung.    liondon:  Lockwood.    1863. 

[      Mr.  John  Badfi»d  Young  is  a  mathematician  of  eminence,  and  was  for- 

'  inerly  professor  in  Belfast  College.  He  makes  no*  pfetensions  to  being 
either  a  geologist  or  a  theologian ;  but  be  is  a  sensible  man ;  and,  as  a 
niere  layman,  "  fully  sensible  by  his  own  incompetency  to  do  complete 
JQstioe  to  the  cause  he  has  undertaken/'  he  steps  m  to  take  part  in  a  die- 
conioQ  which  is  every  day  rising  to  greater  dimensions,  thinking,  that 

'  ''when  attacks  on  the  Bible  have  to  be  repelled  *'  it  is  likely  a  volunteer  in 
tlwtenrice  may  receive  more  willing  and  candid  attention  than  would  be 

'  giren  to  **  one  whose  sacred  office  and  bounden  duty  it  avowedly  is/' 
•■  he  swears  in  his  ordination  oath,  to  "  drive  away  all  erroneous  and 
itruge  doctrines  contrary  to  Qod*a  word."  As  to  the  points  in  dispute, 
whether  the  Bible  and  creation  or  the  Bible  and  science  are  in  accordance, 
we  have  always  set  our  face  against  expressing  an  opinion.    On  other  oeca- 

I  lions  we  have  invariably  maintained  that  tue  time  was  not  come  for  a 
ijstematic  and  proper  comparison.  We  think  so  still.  The  Biblicists 
generally  know  nothing  of  geology,  and  not  a  tithe  as  much  as  they  ought 
to  do  aliout  that  very  book,  for  the  accuracy  of  whose  every  syllable  they 
BO  senselessly  contend,  and  for  the  due  fitting  of  whose  every  piece  with 
ereij  possible  doctrine  or  fact  they  so  strenuously  labour.  The  anti- 
biblical  ge<dogist8,  on  the  other  hand,  are  often  quite  as  senseless  in  their 
opinions  as  their  antagonists.  Mr.  Young  is  too  acute  a  man  not  to  per- 
eeire  some  of  the  weak  points  in  accepted  geological  doctrines ;  and  if  he 
do  not  always  know  enough  to  attack  them  with  complete  success,  the  well- 
directed  fire  of  his  artillery  and  its  destructive  power  u])on  some  parts  of 
the  groundwork,  even  of  modem  geological  tenets,  shows  that  the  battle 
is  not  yet  half  fought  out,  and  that  the  war  will  last,  at  least,  until  science 
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is  rid  of  those  viRionary  speculations  which  some  of  her  rotariet  hafe 
worked  into  lier  fabric,  and  which,  like  the  rotten  materiala  of  the  dis- 
honest contractor,  or  tlic  incoherent  walls  put  together  by  incapable 
workmen,  endanji^er  the  whole  edifice  in  case  of  attai'k.  When  Geolo|Qr 
and  Scripture  are  brought  into  opposition,  outsiders  would  do  well  to  ask. 
What  is  Geology, and  what  is  Scripture?  When  we  have  b«jth  replies,  we 
mi^ht  jnd^e,  probably  very  rightly,  that  as  in  the  ca»e  of  all  quarrels,  both 
sides  were  wrong,  or  at  least  not  riKlit, — which  is  pretty  nearly,  althoof^ 
not  quite  the  same  thin^.  If  the  i^cripturists  will  a  prion*  state  ickai  iha 
Bible  declares  in  respect  to  creation,  or  if  they  will  give  us  a  rwrfrf 
rending  only  of  what  the  Bible  does  say ;  and  if  the  geologists  will 
give  UH — if  tliey  can  agree  amongst  themselves — a  correct  version  of 
the  ancient  history  of  our  earth,  then  the  public  can  judge  well  enongli 
whether  the  two  versions  do  agree  or  whether  they  do  not.  Until  this  ii 
done,  we  do  not  think  arguments  will  be  much  more  conclusive  than  thej 
have  been.  **  Everybody  knows,'*  Mr.  Young  says,  *'  that  phyinetl 
hypotheses  are  by  no  means  necessarily  physical  truths;"  but  in  geology 
some  of  these  hyi)OtheKes,  "  originally  invented  to  group  together  natonl 
phenomena  under  some  assumed  general  principle,  from  \\hich  those  phe- 
nomena may  bo  logically  dcducecl,"  have  been  commingled  'viith  theories  cr 
stated  as  facts. 

It  is  but  a  few  years  since  that  we  heard  an  eminent  Fellow  of  the  Geo- 
logical Society  say  that  the  main  work  of  geology  was  done,  and  geologisti 
had  only  to  arrange  their  materials  and  keep  their  collections  in  order.  « 
Since  then  we  have  had  Sorby  and  others  working  at  granit«8  and  metif 
morphosed  rocks,  and  Darwin  coming  in  with  some  stirring  notions  aboot 
the  transmutation  of  species  and  the  imperfection  of  the  geological  recori 
Latterly,  too.  the  researches  and  speculations  of  Professors  Thompsoni 
Tyndall,  and  Hnughton  ;  the  discoveries  of  Kirchhof  and  Bunsen ;  the  ex- 
periments of  Airy  and  Hawkins ;  and  the  progress  made  in  chemi»tiy, 
astronomy,  nhysics,  and  all  the  other  sciences,  nave  made  us  feel,  whatM 
doubtless  felt  by  every  deep-thinking  or  observant  mind,  that  the  fabric  of 
geology  is  not  as  solid  as  it  ought  to  be,  and  the  deductions  from  hypothewi 
or  facts  not  always  as  satisfactory  or  as  logical  as  one  could  wisn  them. 
It  is  only  too  true  that  there  are  matters  of  geology  far  more  rickety 
than  is  (juito  pleasant  to  its  defenders.     "  So  long  as  geology  lets  tM 


must  be  examined/'  Whether  this  be  correct,  that  geologists  parade  their 
doctrines  in  opposition  to  Scripture,  or  whether  the  outcry  was  not  really 
raised  by  the  opposite  party  against  geologists,  does  not  matter  here.  In 
both  cases  it  is  equally  right  that  the  doctrines  of  geologists  should 
be  submitted  to  as  rigid  tests  as  the  words  of  the  Bible.  And  so  Mr. 
Young,  as  well  as  he  is  able,  and  sometimes  ably,  attacks  the  dogmas  of 
geology.  For  example,  giving  in  full  the  geologists'  hypothetical  assumption 
that  the  primary  condition  of  the  globe  was  a  fluid  molten  mass,  and  the 
necessary  corollaries  of  that  assumption,  that  it  has  successively  cooled 
down  until  a  crust  of  aqueous  deposits  containing  remains  of  their  lif^ 
creations  could  be  deposited  from  successive  oceans,  Mr.  Young  reque«ti 
the  reader  to  examine  them,  **  and  then,  if  he  know  anything  of  science 
in  general,  to  ask  himself  if  the  fanciful  scheme  here  depicted  deserves  to 
be  called  a  strictly  scientific  theory.  What  is  the  primarj'  assumption? 
Why,  that  the  earth  originally  was  a  globe  of  fluid  molten  masa.  Being 
4  globe,  all  the  parts  of  it  equidistant  from  the  centre  must  have  been  in 
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eondition  i  and  wkeD,  bj  oooling.  tlie  outer  erast  bad  forme  d 
rj  part  of  that  enist  muat  hare  been  (at  least,  aa  to  thickneaa)  in  the 
10  eonditioii.  Upon  this  emstthe  internal  molten  fluid  exerted  an  ez- 
uiro  foree  (how  it  aequired  thk  fbroe  is  not  stated)  br  which '  certain 
rta  of  it  were  pushed  up,'  while  at  the  same  time,  or  afterwards,  certain 
wr  puis  'auoered  a  oorrespooding  depreasion.'  Is  this  consistent, 
It  tbe  same  ezpansire  force  should  posh  up  and  {mil  down— be  at  once 
spaffing  and  tactile  P  And  why,  seeing  tne  physieal  necessity  of  uni- 
matf  or  condition  of  the  whole,  all  the  crust  should  not  fare  alike,  is 
id  to  eonceiTe ;  and  still  harder  is  it  to  conceiye  that  a  piece  of  omst 
oe  up  should  go  down  again,  or  onoe  down  should  go  up  again.  Tet 
aae  altemate  up-risings  and  down-sinkings,  this  game  of  ge<Mo^pcal  see- 
w,  was  not  played  out  till  twentv-cight  or  twenty-nine  alternations  had 
an  gone  through.  Bat  it  must  oe  Mbnitted  that  though  aU  parte  of  Uie 
»at  had  coual  claim  to  rise  or  fall,  yet  the  apparent  want  of  fair  play 
ua,  in  the  long  run,  equitably  comimisated ;  erer^  part  had  its  innmgs, 
ad  the  rery  ground  which  the  reaoer  now  occupies  has  bobbed  up  and 
■am  at  leaat  eight-and-twenty  times  1  Such  is  the  doctrine  in  aU  tike 
mka.**  **  ObaerTc,  too,  in  the  foregoing  detail  of  operationa,  the  aort  of 
o^artnery  in  the  work  between  God  aM  Nature-— the  ingenious  difision 
i  ubonr.  The  Creator  supplies  the  raw  material  alreaay  in  a  molten 
tela  I  Katnre  then  takea  it  m  hand,  and  shapes  it  and  cools  it,  so  as  to  fit 
ha  waters  that  surround  it  for  marine  tribes,  which  Deity  forthwith  sup- 
fies.  Nature  again  stens  in,  and  by  uphearab  presents  to  Omnipotence 
lone  dry  land*  *  oompanble  with  the  ezistenoe  *  of  land-organisms,  with 
ihieh  it  is  of  course  speedily  furnished ;  and  so  on,  as  namSed  aboTc." 

Now,  in  thia  comment,  aUhough  there  is  much  that  is  ctefcctiTe,  some 
Ungs  not  true,  some  apparently  suppressed,  and  others  exaggerated  or 
Bsricatored,  yet  it  really  does  hit  well  home,  and  the  ^  intemal  heat  doc- 
liiie  **  and  "  the  cooling-down  theory  **  receiye  rather  severe  handling. 

The  upheaTal  of  one  part  of  the  earth's  crust  while  another  is  depressed, 
Bid  all  eleyations  and  down-throws  of  such  masses,  are  readily  accounted 
br  by  the  emUraeium  of  the  solid  earth-shell  over  the  internal  fluid  mass ; 
ant  although  one  may  "  show  cause  why  **  such  events  or  such  phenomena 
mght  or  could  have  happened,  no  one  can  handle  these  theories  as  weapons 
)f  defoice  against  an  acute  antagonist  without  feeling  their  want  of  sharp- 
ness and  temper.  They  may  be  correct,  but  it  is  certain  they  want  proof 
md  subatantiation ;  and  so  long  as  geologists  are  content  with  fanciful  hy- 
potheses and  illogical  deductions,  so  long  will  they  fail  to  widd  those  pon- 
Bsfous  and  irresistible  arguments  which  this  grand  science  is  well  able  to 
hraish.  This  quotation  will  suffice  to  show  that  although  Mr.  Young's 
K^aments  may  not  be  convincing,  there  is  "  food  for  reflection "  in  his 
vntings. 

His  Dook  is  a  small  one,  and  cheap ;  the  matter,  probable  as  well  as  im- 
probable, lively,  interesting,  dogmatic,  speculative,  argumentative,  and 
defer ;  and  is  well  worth  perusal,  although  we  do  not  think  Mr.  Young 
brings  the  subject  a  bit  nearer  a  settlement  than  his  predecessors  have 
done,  or  than  his  followers  are  likely  to  do  in  our  time.  The  more  works 
of  tius  kind,  the  better  for  the  cause  of  truth.  Each  puts  forward  the 
boldest  and  most  telling  points  of  his  opponents ;  and  if  he  fail  to  demolish 
them.,  he  helps  his  enemy  s  cause  insteaa  of  his  own,  and  readers  get  enlight- 
Boed  by  the  failure  as  surely  as  by  the  success. 
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Cartes  OSologique  et  Hifdrologique  de  la  Ville  de  Paris.    By  M.  Delcsse. 

Savj,  1861. 

Kather  more  than  a  year  ago,  M.  Delesse  presented  to  the  Geological 
Society  of  France  two  maps  ofthe  city  of  Paris,  executed  under  the  oroen 
of  M.  le  Baron  G.  E.  Haussmann,  Prefect  of  the  Seine, — one  a  f^eological 
map  of  the  subsoil  of  the  city  itself»  as  far  as  authorized  actual  excaTa- 
tions ;  the  other  hydrological,  giving  the  quality  and  modes  of  flowing  of 
the  springs,  especially  of  the  subterranean  watercourses.  An  ordinaiy 
geological  map  indicates  only  the  rock  found  at  the  surface,  but  in  the 
ibrmer  of  the  maps  the  attempt  is  made  to  make  known  the  nature  as  well 
as  the  form  of  the  rocks  which  composed  the  under-soil.  Such  a  labour  is 
exceedingly  difficult,  and  the  more  so  that  the  rocks  of  Paris  are  remark- 
ably yaricd ;  but  the  numerous  works  undertaken  there  of  late  years  hiTe 
offered  unusual  facilities  for  the  comparison  of  sections. 

The  city  of  Paris  is  traversed  by  four  superficial  sheets  of  water— the 
Seine,  the  Bi^vre,  the  stream  of  M^nilmontant,  and  the  canal  Saint-Martin. 
Independent  of  these,  there  esist  the  subterranean  watercourses  which  are 
attained  on  the  sinking  of  wells.  These  the  hydrologic  map  shows  in  a 
very  complete  manner.  The  positions  of  these  subterranean  sheets  are 
very  interesting.  There  is  pointed  out,  first,  a  subterranean  sheet  in  im- 
mediate communication  with  the  Seine,  and  designated  the  "  infiltration- 
sheet"  (nappe  d' infiltration),  which  extends  under  Paris,  and  is  that 
which  furnishes  the  water  of  nearly  all  the  wells.  Its  horizontal  cuires 
are  undulating  lines  nearly  parallel.  They  are  disposed  symmetrically  on 
each  side  of  the  river,  ancf  accord  with  the  superficial  sheet.  The  level  of 
the  infiltration-sheet  is  generally  above  that  of  the  Seine,  and  rises  in  pro- 
portion as  it  recedes  from  the  banks  of  the  river.  Its  form  depends 
entirely  on  the  river  reproducing  all  its  variations.  Then  the  islands  of 
Saint-Louis  and  Notre  Dame  are  shown  to  have  a  distinct  subterranean 
water-sheet,  equally  an  "infiltration-sheet,"  with  concentric  horizonwl 
curves  nearly  parallel  with  tkcir  contours;  the  sheet  slightly  elevated 
towards  the  central  part,  and  inclining,  on  the  other  hand,  towards  the 
shores  of  the  islands.  Near  the  ancient  barrier  Blanche,  some  wells  are 
fed  by  a  subterranean  sheet,  of  which  the  average  is  about  142  metres. 
This  sheet  is  above  the  lacustrine  limestone,  and  is  altogether  distinct 
from  the  infiltration-sheet  of  the  Seine.  Near  the  ancient  barriers  Eoche 
Chouart  and  Fontarabie,  subterranean  sheets  are  met  with  at  an  average 
of  137  metres ;  these  are  also  above  the  inflltration-sheet. 

The  map  shows  well  the  flowing  of  these  subterranean  courses.  Fot 
example,  in  the  infiltration-sheet  or  the  Seine,  which  extends  everywhet""? 
under  Paris,  it  is  seen  that  the  water  is  necessarily  directed  from  a  hi^U^^ 
to  a  lower  point ;  and  consequently,  contrary  to  the  ideas  generally  ent«?^" 
tained,  it  inclines  towards  the  shores  of  the  stream.  Thus,  however  par'**' 
doxical  it  may  seem  at  first  sight,  the  Seine  plays,  in  respect  to  the  sua^^ 
terranean  sheet,  the  part  of  a  draining  canal ;  it  determines  the  flowing  ^ 
the  water,  and  eflfects  the  drainage  ofthe  city. 
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O.V  THE  BITUMINOUS   COAL   OF   THE   AEIGNA   DIS- 

mCT,  COUNTIES  OF  ROSCOMMON  AND  LEITRIM. 

Bt  Georob  v.  Do  Notbb,  M.R.I.A., 

Senior  Qtologitl,  Oeoiagieal  Samg  t^  Irelaad. 

"  Wbi  U  it  tli&t  tbere  is  no  bitumioonB  coal  of  any  sccount  in  Ire- 

'udP"    Thia  ia  a  qaeation  which  I  have  often  befo  asked  by  well- 

iDlarmed  people,  and  the  answer  is  comprised  in  the  one  descriptive 


fif,  1. — Jinelion  oT  bud  undttonei  and  bUck  ironBtonr  ihale*,  od  itroun  bounding 
Ihi  loKiiIuida  nf  TnlljrmDrT;  and  Tullycorka.  ooHb-nat  b*se  of  AltngowUu  mouuUiii, 
Coonlj  Leitriia. 
TOL.  TI.  V 
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word,  **  Denudation,*^  In  truth,  there  is  no  reason  why,  at  one 
period  of  our  geological  history,  the  great  mass  of  the  bituminous 
coal-bearing  strata  occurring  in  England  should  not  have  extended 
over  what  is  now  Ireland ;  but,  strange  to  say,  while  this  store  of  in- 
estimable wealth  was  being  preserved  in  England,  and  covered  by  the 
Now  Eed  Sandstone  and  probably  Tertiary  rocks,  the  adjoining 
portion  of  the  earth's  crust  was  being  gradually  raised  from  beneath 
the  sea,  and  wellnigh  effectually  denuded  of  its  carbonaceous  cover- 
ing. Ireland,  therefore,  for  the  most  part,  presents  an  older  geolo- 
gical surface  than  England,  especially  over  the  areas  now  occupied  by 
the  Devonian  and  Carboniferous  rocks;  and  I  believe  that  all  we 
have  now  remaining  to  us  in  the  upper  portion  of  the  latter,  is  some 
of  the  basal  beds  of  the  English  coal-measures,  represented  by  three 
thin  layers  of  bituminous  coal,  capping  the  moomtains  at  either  side 
of  Lough  Allen,  in  the  counties  of  Boscommon  and  Leitrim,  and 
extending  into  the  Co.  Sligo. 

The  most  important  coal-beds  of  the  Arigna  district,  or  those 
which  are  being  worked  at  present,  occur  to  the  west  of  Lough 
Allen,  and  near  the  summits  of  the  mountains  of  Kilronan  and  Alta- 
gowlan ;  the  former  being  1081  feet,  and  the  latter  1377  feet  above  the 
sea,  having  the  valley  of  the  Arigna  river  between  them.*  Prom  an 
examination  of  these  coal-fields,  which  I  made  in  the  month  of  March, 
1862, 1  am  enabled  to  add  some  information  to  that  which  we  already 
possess  regarding  them,  which,  I  have  no  doubt,  will  be  acceptable 
to  those  who  are  interested  in  the  subject  of  the  Irish  bituminous 
coals. 

The  accompanying  view  of  these  mountains,  taken  from  a  boss  of 
carboniferous  limestone  on  the  roadside  near  Drumshambo,  on  the 
way  to  the  old  Arigna  iron-works,  may  convey  some  idea  of  the 
general  aspect  of  the  country.  (See  Plate  Y.) 

The  flat  middle  distance  is  occupied  by  the  carboniferous  lime- 
stone, the  low  ridge  beyond,  which  rests  on  the  S.E.  flank  of  Kil- 
ronan Mount,  is  formed  entirely  of  drift,  derived  from  the  disin- 
tegration of  the  local  sandstones,  dark  grey  grits,  and  black  shales 
and  ironstones  of  the  coal-measures.  The  Arigna  river  passes  through 
the  gap  in  this  ridge ;  to  the  extreme  left  of  the  view  a  boss  of  car- 
boniferous limestone  makes  a  feature  in  the  landscape,  and  the  slope 
of  the  hill  above  it,  which  is  deeply  intersected  by  small  stream- 
courses,  is  cx^mposed  of  the  black  ironstone  shales  and  dark  grey 

*  The  level  of  Lough  Allen  is  160  feet  above  the  sea. 
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fljiggj  grits  of  the  basal 
coal-measurea.  Above  this, 
sod  fbrmiag  the  rugged 
BCaar  on  the  brow  of  the 
mountain,  are  the"  Bottom 
Bandatones,"  or  seat-rock 
of  the  coals;  above  them 
are  the  two  coal-beds ;  the 
"  crops  "  of  which  are  de- 
fined by  the  level  surface 
of  the  onderlying  sand- 
■toaes,  at  either  side  of  the 
moantain. 

The  summit  is  formed  of 
Bandstonee,  with  dark  grey 
Bbalee,  flaggy  grits,  and 
some  nodular  bands  of  clay 
ironstone  (see  Section). 

The  mountain  to  the 
extreme  right  is  Altagow- 
lan.and  the  two  coal "  crops" 
near  its  summit  are  clear- 
ly defined  on  its  northern 
side,  by  the  low  precipitous 
faces  of  the  aandstonee 
with  which  the  coals  are  as- 
sociated. 

By  reference  to  the  ac- 
companying Sections,  Nob. 
1  and  2,  the  physical  struc- 
ture of  both  these  moun- 
tains will  be  at  once  under- 
stood. 

In  order  to  afford  a  still 
clearer  notion  of  the  vast 
■mount  of  denudation  to 
which  the  whole  of  this  dis- 
trict has  been  subjected,  I 
give  the  subjoined  diagram- 
matic section  across  it,  from 
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rest  to  easty  commenciiig  sfc  the  limestone  to  the  west  of  Kilronan 
tfount,  and  ending  on  the  western  side  of  SlieTeonerin  Mount,  which 
iMB  to  the  east  of  Lough  Alien,  a  distance  of  twelve  miles. 

From  this  it  will  be  Tety  apparent  that  a  little  more  denudiUdon, 
md  the  ooal-beds  wliich  cap  the  mountains  would  have  been  re- 
nored. 

In  the  year  1788,  a  speculation,  under  the  name  of  the  Aiigna 
Dompanj,  was  set  on  foot  to  smelt  the  iron  ores  of  the  district  around 
Lough  Allen,  and  operations  were  commenced  by  erecting  extensiTe 
nneltiog  furnaces  on  the  south  bank  of  the  Arigna  rirer,  within  a 
nileandahalf  of  Lough  Allen  and  three  and  a  half  miles  from  Dmm- 
liuunbo.  The  coals  were  procured  from  the  pits  at  Aghabehy  and 
Sorer,  and  a  tramway  of  nearly  three  miles  *in  length  was  constructed 
0  ftcilitate  their  transit  to  the  works,  from  the  former  and  more  dis- 
latoolUery. 

In  the  year  1818,  Sir  B.  Griffith  compiled  a  mining  and  geological 
Bport  on  the  Connaught  coal-fields,  in  which  a  rather  too  fiiTourable 
pinion  was  expressed  as  to  the  thickness,  extenti  and  quality  of  the 
mIs  ;  this  he  howcTer  subsequently  modified. 
In  1880,  Mr.  Twiss  made  a  report  on  the  Arigna  ironstones,  for 
e  directors  of  the  Arigna  Company,  in  which  he  speaks  in  the 
ghest  terms  as  to  the  quality  of  the  ore,  the  amount  of  which  he 
guards  as  iDexhaustible.  After  a  trial,  extending  over  a  period  of 
out  thirty-five  years,  the  Arigna  Company  failed,  and  this  serious 
shap  to  a  most  legitimate  mining  undertaking  forms  a  prominent 
iture  in  the  history  of  Irish  stock-jobbing  speculations. 
In  1838,  the  Hailway  Commissioners*  Eeport  on  the  Connaught 
al-fields  appeared,  and  it  is  therein  stated  that  the  total  area  occu- 
d  by  coal  covers  20,000  acres,  representing  a  bulk  of  20,000,000 
tons.  At  present  the  coals  raised  from  the  old  pits  in  the  Arigna 
trict  are  only  sufficient  to  supply  the  mere  local  market,  and  have 
>n  estimated  by  Sir  B.  Kane,  in  his  'Industrial  Besources  of 
land,'  to  be  about  8000  tons  annually.  With  regard  to  the  £il- 
an  and  Altagowlan  coal-fields,  so  far  as  I  can  judge,  I  see  little 
>spect  of  their  being  properly  developed,  chiefiy  from  the  apparent 
cting  spirit  evinced  by  the  owners  of  the  royalties, 'based  upon  an 
ggerated  notion  as  to  the  extent  and  bulk  of  the  coals,  and  igno- 
ce  as  to  the  difficulty  of  procuring  them. 
The  total  extent  of  the  coal-beds  in  this  district  and  that  which 

to  the  west  of  it,  stretching  into  the  Bralieve  range  of  moun- 
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tains,  IB  about  5  miles  from  N.W.  to  S.E.,  with  an  arerage  width  of 
about  1  mile  at  Kilronan  mountain,  which  forms  the  eastern  termina- 
tion of  that  long  narrow  coal-measure  basin.  The  Altagowlan  basin, 
on  the  opposite  side  of  the  Arigna  vallej,  maj  be  about  8  miles,  from 
N.W.  to  S.E.,  with  a  width  of  three-quarters  of  a  mile.  In  these 
areas  there  are  but  three  beds  of  workable  coal,  the  thickest  of 
which  is  not  over  2  feet  6  inches,  and  one  of  the  beds  has  its  roof  and 
floor  of  hard  sandstone.  See  "  upper  coal  seam  of  Creughnaslieve." 
The  following  is  Sir  K.  Griffith's  section  of  the  Kilronan  Mount 
coal-measures,  taken  from  his  '  Mining  Beport  on  the  Counaught 
Coal-fields,'  and  its  general  accuracy  is  undoubted : — 


StreU. 

Feet. 

Surface. 

18 
17 
16 

15 
14 
13 
12 
11 
10 
9 
8 

7 
6 
5 
4 
8 

2 
1 

80  to  50 

80  to  00 

100to200' 

1 
Coal. 

24  to  45 

10  to  15 

Coal. 
12  to  15 
6  to  15 
4  to  20 

Coal. 

lto8 
1  to8 
6  to  10 
9  to  20 
80  to  60 

800  to  600 

Sandstone  flags. 

Blackish-grey  sandstones  and  grittj  slate. 

Slate  clay,  in  beds  of  variable  thickness  and  hardness,  and  con- 
taining innumerable  beds  of  clay  iroustone. 

Third  or  upper  seam,  8  to  9  inches  thick  (?). 

White  sandstone. 

Grey  soft  slate  clay.     Coal  roof. 

Second  coal,  2  ft.  6  in.  to  8  ft.  4  in.   (0?er-estimated.) 

Sandstone. 

Black  slate  clay. 

Greyish-white  sandstone. 

Third  or  "  Crow  "  coal,  intermingled  with  clay  lamiuse,  1  to  3 
feet.     (Over-estimated.) 

Fire  clay.    Coal  seat.     (Over-estimated.) 

Sandstone,  with  plant  impressions.     (Often  much  thicker.) 

Grey  (and  very  hard)  sandstone. 

Black  slate  clay  (shale). 

Greyish-white  sandstone,  known  as  the  first  or  bottom  sand- 
stone.* 

Black  slate  clay,  with  grey  flags,  and  innumerable  ironstone 
nodular  layers  and  beds,  varying  from  half  an  inch  to  2  feet 
in  thickness.f 

Carboniferous  limestone,  unknown.     Page  20  of  Report. 

As  my  examination  of  these  coals  was  confined  to  the  Arigna  dis- 
trict, and  had  distinct  reference  to  those  places  where  coal  is  now 
being  raised,  I  shall  limit  my  remarks  to  the  facts  which  came 
under  my  own  observation,  as  by  so  doing  I  shall  afford  some  aid  to 
future  explorers  in  this  most  interesting  and  important  field  of 
research,  and  I  cannot  prejudice  the  question  as  to  the  advisability 
of  these  beds  being  worked  as  a  profitable  mining  speculation. 

*  Upwards  of  250  feet  thick  at  Altagowlan,  and  close  on  200  feet  on  the  south-east 
flank  of  Kilronan. 

t  Upwards  of  800  feet  at  Altagowlan  mountain. 
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I  tneed  the  onterop  of  tiie  two  eoal-bedi  aroimd  the  entire  north* 
n,  Mrteni,  end  sontiieni  limit  of  Eibonaa  Moont ;  demoting  m  j 
ftmtitm  ipeciallyto  those  which  appeer  in  the  townhmda  of  Agfaabeh j, 
nDjtBwen,  end  Borer,  and  in  those  of  Cairownanalt,  DerreenaTOggy, 
id  Groaa  HiU,  on  the  eastern  brow  of  the  mountain.  On  the  other 
ds  of  the  Arigna  Tallej  I  eiamined  particniarlytbe  coal  '^crops''  in 
w  townlands  of  GieghnaslieTe^  TnUytawen,  and  Seltennaveenj, 
iAbnt  howerer  haying  had  time  to  connect  them  accurately  over 
hsioterfaningspaoea.  l%eir  position  aa  indicated  on  the  map,  and  the 
intts  disturbing  them,  will  not^  howerer,  be  Tery  &t  from  the  truth. 
Tiie  following  obserrafeions  are  extracted  from  my  field  notes : — 
1.  The  Agkdbekff  OoAfteli. — ^This  lies  on  the  northern  slope  of 
Cilronan  nioantain,at  an  eterationof  510  to  899  feet  above  the  lerel 
t  Lough  Allen,  from  which  it  is  distant  about  six  miles  by  the 
«d;  there  is  here  but  om bed  of  workable  coal,  called  **  the  top  coal,'* 
L  fioot  6  inches  in  thickness,  which  indudes  6  to  8  inches  for  holing. 
Ae  roof  of  this  coal  is  slate,  and  the  floor  sandstone.  The  second,  or 
ower  coal,  or  ^  crow  coal,*'  is  separated  from  the  first  by  20  to  55 
JBrtof  Teiy  hard  sandstone;  it  has  a  thin  fire-clay  seat  with  a  sand* 
itone  or  ^  rock  "  loof ;  and  is  6  to  8  inches  thick,  it  is  ftdl  of  thin 
leims  of  earth,  and  yields  only  culm  of  an  inferior  quality.  Ibe 
solm  derired  from  the  *'  holiugs  "*  of  the  top  seam  is  very  superior, 
md  cokes  well.  Blocks  of  a  light,  flaky,  and  glistening  coal,  measuring 
3  to  \0\  inches  in  thickness,  are  now  being  delivered  at  the  pit-mouth, 
It  the  cost  of  5«,  M.  a  ton,  including  the  culm ;  a  ready  sale  is  effected 
Tor  this  at  10«.  per  ton  for  thick  and  screened  coal,  and  8«.  per  ton  for 
the  cuhn,  giving  however  to  every  ton  of  culm  4  cwt.  of  the  thick 
coal  When  struck  with  the  hammer,  I  remarked  that  these  blocks  of 
cotl  shivered  throughout  their  bulk,  which  induced  me  to  suppose  that 
they  would  not  bear  any  rough  treatment  in  their  transit  over  long 
di&tances. 

From  the  northern  outcrop  of  the  "  top  coal  '*  in  the  N.W.  portion 
of  thetownland  of  Aghabehy,  and  at  the  stream  near  the  road,  a  fault 
^  been  proved,  causing  a  downthrow  to  the  west  of  about  100  feet ; 
it  strikes  from  this  point  South  by  Fast  to  the  shafts  near  the  top  of 
*he  hill,  a  distance  of  about  860  yards,  or  half  a  mile.  From  this 
point  I  believe  it  strikes  S.S.E.  into  the  adjoining  lowland  of  Tully- 

.  *  The  tenn  "  holing  "  is  applied  to  that  portion  of  the  bottom  of  the  coal-seam  which, 
>>t)ie  abienoe  of  a  Fire  clay  "  seat/'  is  picked  away  by  the  miner  in  order  to  extract  the 
^  tbove  in  hlocks.    In  this  instance,  the  refuse  makes  excellent  culm. 
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tawen,  for  tho  distance  of  tliree-quarterB  of  a  mile  to  near  the  farm- 
liouses  of  the  latter  townland,  when  I  think  it  will  be  found  to  strike 
S.S.E.,  and  with  that  bearing  to  leare  the  district. 

It  is  a  somewhat  remarkable  fact,  that  on  the  eastern  side  of  the 
fault  just  alluded  to,  the  coals  have  never  been  accurately  . proved  or 
their  outcrop  defined,  with  the  exception  of  a  small  space  east  of  the 
shafts,  at  the  distance  of  one-third  of  a  mile  above  the  chisel-pit 

The  townland  of  TuUytawen  lies  to  the  south  of  Aghabehj,  on  the 
southern  slope  of  the  mountain,  and  is.  traversed  by  the  Aghabehj 
fault,  which  cuts  off  the  coals  by  a  downthrow  to  the  west.  I  wu 
informed  that  the  ''top  coal  "  hero  measures*!  foot  6  inches  in  thick* 
nesB,  with  a  fire-clay  seat  of  3  inches.  The  "  crow  coal  *'  is  stated 
to  be  here  6  inches  thick.  Considerable  workings  have,  for  many 
years  back,  been  made  in  the  "  top  coal  **  at  this  locality ;  but  as  it 
Aghabehy  no  record  was  kept  of  the  amount  of  coals  extracted,  and 
as  the  workings  were  on  the  pillar-and-stnll  plan,  no  sooner  was  the 
coal  extracted  than  the  roof  and  floor  were  allowed  to  collapse,  and 
thus  to  obliterate  all  traces  of  the  works. 

The  "  top  coal "  has  been  rather  extensively  worked,  at  the  town- 
land  of  Hover,  which  joins  Aghabehy  on  the  east. 

In  the  townlands  of  Carrownanult,  Darreenavoggy,  and  Gross  Hill, 
the  outcrops  of  the  two  coals  is  very  well  seen.     The  top  seam  is. 
however,  by  all  reliable  accounts,  lessening  in  thickness  at  this  po^ 
tion  of  the  coal-field,  and  is  only  12  inches  thick,  while  the  crow 
coal  is  only  6  inches ;  hero  we  find  that  the  basal  sandstones  are 
thickening,  while  the  coal  is  thinning.     It  is  just  as  probable,  how- 
ever, that  in  the  Western  portion  of  the  coal-field  of  Kilronan  or  that 
which  extends  into  the  Co.  Sligo,  the  coal  may  thicken  and  improve 
in  quality.     Around  tho  circuit  of  the  eastern  termination  of  Kil* 
ronan  Mount,  the  coal-measures  are  traversed  by  at  least  six  fault* 
radiating  from  the  centre  of  the  hill ;  of  these  the  most  considerahle 
occurs  in  tho  south-west  portion  of  the  townland  of  Kilronan  moun- 
tain, but  owing  to  the  flatness  of  the  beds,  which  dip  often  as  low  a» 
8°,  a  slight  dislocation  in  their  continuity  would  throw  a  coal  crop 
hundreds  of  yards  out  of  its  line  of  strike.  The  faults  therefore  whic^ 
occur  to  the  east  of  that  at  Aghabehy  would  be  of  no  importance  t^ 
the  event  of  the  coals  being  worked,  as  their  direction  and  thro^"* 
could  be  most  accurately  determined  and  calculated. 

2.    The    Oreafjhnaslieve  and  Altagowlan   Coal-fields. — This  arr^ 
which  appears  to  afford  the  most  valuable  coals  in  the  district,  \l^ 
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an  elevation  of  between  710  and  1209  feet  above  the  level  of 
Dugh  Allen/ from  which  it  is  distant  about  three  miles;  a  most 
:(rellent  road  leads  from  the  lake  to  within  400  yards  of  the  out- 
t>p  of  the  bottom  seam  of  coal.  The  lower  coal  has  here  a  slate 
)of,  from  which  fact,  I  should  suppose  that  it  corresponded  to  the 
)p  coal  of  Aghabehy,  and  the  upper  coal  here  would  therefore  agree 
rith  the  thin  seam,  numbered  16  in  Sir  E.  GriflBth*s  section,  and  which 
5  thinly  developed  in  the  district  to  the  west  of  Kilronan  mountain. 
Though  this  may  be  probable,  1  am  aware  that  it  is  unsafe  to  attempt 
» identify  coal-seams  merely  from  a  correspondence  in  their  "roof" 
)r  "  seat.  At  the  outcrop  of  the  lower  coal,  along  the  northern 
brow  of  this  mountain,  the  strata  are  clearly  seen  to  have  a  slight 
dip  away  from  the  hill,  or  to  the  north-east.  This  is  explained  in  the 
Section  No.  3,  which  shows  that  this  portion  of  the  coal-measures 
forms  the  northern  side  of  a  low  anticlinal,  the  prolongation  of  which 
to  the  north  has  been  cut  off  by  the  denudation ;  by  tracing  these 
beds,  however,  up  the  mountain,  they  are  found,  as  a  mass,  to  be 
bent  synclinally  and  to  form  a  shallow  basin.  The  rise  therefore 
of  the  coal  to  the  hill,  on  its  northern  flank,  which  causes  the  beds  to 
be  self-draining,  will,  in  all  probability,  be  found  to  cease  in  the  dis- 
tance of  250  yards. 

The  lower  coal-seam  of  Greaghnaslieve   afforded  the   following 
section  on  the  northern  face  of  the  mountain : — 
Seat  rock,  sandstone. 

Holing  6  to  8  inches  in  brown  sandy  clay,  and  slightly  micaceous 
sWe,  answering  to  an  impure  fire-clay. 

Fire-clay  coal,  or  fire-clay,  with  numerous  bituminous  layers  and 
strings  through  it,  8  to  10  inches. 
Coal  from  1  foot  4  to  1  foot  6. 
Koof,  black  slate  clay,  7  to  10  feet. 
Hock  roof,  sandstone. 

In  my  table  of  thickness,  etc.,  of  tlie  coals,  I  have  called  this  the 
two-foot  coal. 

The  upper  coal  seam,  or  that  nearest  to  the  top  of  the  mountain, 
was  not  as  well  exposed  as  the  lower.  I  traced  its  outcrop  across 
tbetownland,  but  had  not  an  opportunity  of  examining  it  closely.  I 
*a8  informed,  however,  that  it  is  of  equal  thickness  with  the  lower 
8«im,  but  it  wanted  the  shale  holing,  and  its  roof  and  floor  is  sand- 
stone or  "rock ;"  we  may  therefore  value  it  as  an  18-inch  coal. 
From  the  inaccessible  nature  of  the  ground  in  the  townland  of  Alta- 
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gowlan,  and  its  proximity  to  that  of  OreflghnaRliere,  it  is  evident  that 
the  whole  of  this  coal-bearing  area  should  be  worked  from  the 
northern  side  of  the  mountain.  I  belieye  that  the  quality  of  the 
Greaghnaslieve  coal  is  the  same  as  that  from  the  Seltanaveeny  Pits. 

3.  The  Seltanaveeny  Coalfield. — Extensive  operations  have  been 
carried  on  here  for  many  years  back  in  the  northern  part  of  this 
townland,  adjoining  that  of  Tullynahaw,  and  shafts  to  the  depth  of  120 
feet  have  been  sunk  in  the  coal ;  from  the  comparatively  low  position 
of  this  ground  and  the  fact  that  this  portion  of  the  coal-field  is  formed 
by  the  stream  S.E.  end  of  the  Altagowlan  basin,  and  the  coal  at  its 
outcrop  dips  to  the  hill  in  every  direction,  great  difficulty  will  ever  be 
experienced  in  freeing  the  workings  of  water.     (See  map.) 

The  distance  to  the  lake  from  those  pits  is  four  miles,  by  the  new 
road  to  Greaghnaslieve,  or  two  and  half  by  the  old  and  at  present 
broken-up  road  leading  from  Tullynahaw  colliery. 

The  subjoined  is  my  estimate  of — 

THE  THICKNESS,  AREA,  AND  WEIGHT  OF  COALS  IN  THE  TOLLOW- 
IiNG  TOWNLANDS,  FORMING  PORTION  OP  THE  ARIGNA  COAL- 
FIELDS,  COUNTY   ROSCOMMON. 


ToWNLANDS. 


North-west  Coal-field. 
Greaghnaslieve,  lower  seam    .     .     . 
Greaghnaslieve,  upper  seam    .     .     . 
Altagowlan,  lower  seam     .... 
Altagowlan,  upper  seam     ...     . 


Soulh-tcest  Coal-field. 

.  f  Aghahehy,  proved  area    .     .     . 

1     Aghabeby,  unproved  area     .     . 

^  (  Tully tawen,  proved  area  .     .     . 

Tullytawen,  unproved  area  .     . 

,  Rover,  partly  proved  .... 


Carrownanalt 
Derreenavoggy 
Crossbill    .     . 


South-east  Coal-field. 


ft.    in. '   Acres. 


2  0 

1  9 

2  0 
1  9 


1 
1 


6 
6 


1  6 
1  6 
1     6 


North-east  Coal-field, 
Saltanavecny,  available       .... 


).. 


2  0 


Tons. 


100 
60 
94 
42 


296 


86 

133 

18 

67 

120 


468 


179 


179 


72 

72 


200,000 
93,000 

188,000 
78,500 


556,500 


54.000 
199,000 

27,000 
100,000 
180,000 


661,000 


179,000 


179,000 


144,000 
144,000 
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he  accompaoying  table  certaiE  towolanda  are  given  wliicli  form 

etached  portions  of  tlie  two  great  coal-fields. 

it  maj  interest  ttome  of  our  readers,  1  subjoin  the  analysis  of 

igua  coals,  and  that  of  Lhe  ironstones,  as  giren  in  that  valuabla 

)u  the  '  Industriid  Resources  of  Irelaiiii,'  by  Sir  fiobert  Kane 

i  edition,  p.  22) : — 

thafiehy  Coal. — A  rich  black  coul.  easily  broken.     Specific  gra- 

374.    Whsn  belted,  it  give*  off «  good  deal  of  mfl«ain>^1* 

id  le*TM  B  li^t,  porous,  grajr,  Q^Wpnt  ooka.  Aiu^wd  in  tbit 

'  wu  found  to  give,  from  lpO,p«rt»  :— 

Tdtfibndfar U'lO 

BmoAb M-iB. 

4Ai*  .         .  .;  ;  ifrgt 

10040 

le  part  of  tiiU  ooal  radooed  twenfy-mz  puto  of  lead  to  tbe 
icrtate;  on*  hundred  parte  ofit,thetefon,r^flaentedaeT«itf. 
parte  of  pure  carbon, 
UanoMeny  and  Meenatiawia  Ooal. — Specific  gravity,  1-290. 

TaUtOeMtttn 19-10     .         1»«0 

Pun  soke 0S-87  Al'4fl 

Alius IB-OS  10-U 

10000  lOO'OO 

wer  Owi.— Specific  gravity,  1-287. 

Volmtile  m«tter 17-70 

Pore  roke 74-8B 

Aiha 7-41 

100-00 

hb  part  of  it  gave  by  ignition  with  litharge  28*4  parts  of  lead  ; 

one  hundred  parts  of  the  coal  corresponded  to  eighty-four  of 

nrboD. 

he  actual  elemental  composition  of  Aghabehy  and  Bover  coals 

Mtii  to  be  as  follows : — 

Aghibehj.  Rover. 

Cirbon 7960  S1'04 

Hrdrogea 6-24  4B1 

Oifgtn S-52  6-114 

KAa 10-7B  7-41 

100-00  100  00 
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"  Clay  Ironstone  Nodules  Jrom  uln^fia.— Mean  of  fire  antljics:- 

Protoxide  of  iron 61'88 

Lime 1-69 

Mngneiia 1*92 

Alamina 0-98 

Insoluble  clay 12'82 

Carbonic  acid 81*83 

10000 

And  this  contains  40  per  cent,  of  metallic  iron. 

"  The  loss  by  calcining,  the  iron  remaining  as  protoxide,  should  be 

in  average  31*33  per  cent. ;  and  the  calcined  ore  should  consist  of 

100  parts  of 

Iron BS^^ 

Oxyjren 16*6 

Lime  and  magnesia 5*1 

Clay 201 

10000  " 
(See  Sir  E.  Kane's  *  Industrial  Eesources  of  Ireland/  p.  136.) 
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Crocodilian  Remains  in  the  Scottish  "  Old  Red,^^ 

Sir, — Observing  that  the  report  of  a  Scottish  crocodile  having  been 
found  in  the  Old  lied  Sandstones  of  Morayshire  has  been  coramenledon 
in  your  Notes  and  Queries  for  February,  1  think  it  right  to  state  that  no 
reptilian  remains  have  been  recovered  from  any  of  the  sandstones  of  that 
county,  of  whatever  age,  >^ith  the  exception  of  those  of  the  well-known 
Telerpeton,  Stagonolepis,  and  Hyperodapedon. 

Tlie  stone  containing  the  first  of  these,  the  Telerpeton  Elginenne^  was  got 
from  a  quarry  near  the  Loch  of  Snynie,  some  two  to  three  miles  south  of 
Elgin,  by  the  \dXo  Mr.  Patrick  l)uil*,  and  is  now  in  my  possession.  It  i* 
described  and  figured  by  the  late  Dr.  Mantell  (Jan.,  1852),  in  a  pape^ 
contained  in  the  eighth  volume  of  the  *  Geological  Journal,'  as  a  smaU 
lacertian  reptile,  about  four  and  a  half  inches  in  length. 

The  Sfaf/oMolepia  Robertsoni  has  been  long  known,  and  was  so  name** 
by  Agassiz,  and  is  by  him  described,  in  the  *  Poiss.  Foss.  du  Vieux  Grt'-'* 
iiouge,'  as  a  ganoid  fish.  The  discovery  of  many  fragments  of  bones  sint'^ 
has  enabled  Professor  Huxley  to  fix  the  true  nature  of  these  remains.  T!>^ 
Stagoiiolei)is  is  described  by  hira,  in  the  fifteenth  volume  of  the  *  Geolopici* 
Journal '  (1858),  as  a  reptile  having  considerable  affinities  to  the  crocodil^^ 
and  as  having  reached  from  16  to  18  feet  in  length.  Many  remains  cy 
bones  and  scutes  belonging  to  this  creature  have  oeen  found  in  a  quarr^ 
at  Lossiemouth,  some  five  miles  south  of  Elgin,  and  are  preserved  in  dii^ 
ferent  museums,  as  in  that  of  Elgin,  the  Museum  of  the  lioyal  School  C^ 
Mines  in  Jenny n  Street,  etc. 

The  remains  of  Hyperodapedon  Gordoni  were  got  from  the  same  quai 


rds  those  of  Sta^onolopin.  by  the  Rev.  G.  Gordon,  of  Bimie,  and 
Lo  a  note  to  a  paper  on  the  aandsIoiieB  of  Elgin  by  Sir  ItoderJek 
.  also  published  in  the  fifteenth  volume  of  tho  '  Geologicsl 
It  is  aujiposed  to  hare  been  a  Saurian  reptile,  of  from  G  to  8  feet 

these.  numerouB  slates  eovered  wilh  reptilian  footpriiit)i  are  from 
ne  dug  from  the  neighbouring  quarries  of  Cumniiiigstone. 
dstonea  containing  these  remains  were  originally  believed  to  be- 
;  upper  division  of  the  Old  Red  Sandstone  neries,  and  are  de- 

such  b;  Sir  R.  Murchiaon  in  the  paper  above  referred  to.  Is 
>  that  paper,  however,  it  is  remarked  that,  in  consequence  of  the 
nizatioa  of  these  reptiles,  and  their  affinity  to  those  found  in 
•trata,  and  as  tlie  strati^'rapliiral  relntiou  of  these  saTidst«neB  with 
bled  Old  B«d  Sandstones  of  Elgin  cannot,  from  overlying  soil,  be 
determined,  there  is  considerable  reason  to  snjipose  tbut  Itiey  mar 
i  more  modern  cpoeh ;  eud  itince  that  time  tUey  have  been  looked 
t  geologists  aa  lYiaasic.     The  qoestion  of  ajje  has  again   been 

lately  by  the  dieeovery  of  footprints  similar  to  those  of  Cum- 
in sandstones,  believed  to  be  Old  Bed,  in  Ross-shire.  At  preseut 
remature  to  give  any  opinion  as  to  the  true  poHition  of  these 
iia  sandstones  j  but,  as  this  is  being  very  ^nrefully  nioufiht  out 
lalified  partiee,  it  is  to  be  hoped  that  a  short  time  will  suffica 
let  at  rest  this  quietlia  rexata,  Jas.  I'owBiE,  F.G.S. 

I,  iUrwary  IS,  1868. 


Analgtu  of  Red  Chalk. 
. — The  arUcle  on  the  above  aubjeot,  b^  B.  Calvert  Cl^hami, 
Geologist'  for  January,  1863,  p.  29,  will  no  doubt  hftre  been 


S'eaanre  by  geologists  taking  interest  in  such  matters, 
ose  who  study  the  chemical  properties  of  the  twc 
n  the  article  above  alluded  to.     At  the  sama  time  I  beg 


rt  Clapham  to  a  paper  on  tbe  Bed  Cbalk  of  Eagland,  by  the 
iViitahire,  in  the  '  Geoloriat '  for  1859,  p.  16L.  In  speaking 
lysis  of  the  Bed  Chalks  of  Speeton  and  Hunstanton,  Mr.  Wilt- 
Vthat  "one  of  the  members  of  tbe  coromittee  of  the  Geologista' 
Q,  Mr.  Bickard,  has  been  good  enongh  to  make  me  an  analysis. 
pectOD  is  as  follows  ; — 

Carbonale  of  lime,  with  a  little  slaminB      812 

Pcroiideofiroo 43 

Silica 14B 


Qstanton — 


Curbanate  of  lime 
Peroiide  arirna  ■ 
Silica    .... 


100 


ove  results  of  Mr.  Bickard  are  nearly  the  same  as  those  pro- 
Mr.  Calvert  Clapharo.  The  latter  gentleman  seems  to  have  paid 
'  ''  a  to  the  minor  contents  of  the  substances  analysed. 
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Mr.  Calvert  Clapbam  states  that "  at  Bpeeton  it  (the  Bed  Chalk)  ii  in 
some  places  a  sorb  red  clay,  and  is  used  to  colour  bricks  and  red  pottery." 
AVbenever  the  Ked  Chalk  is  found  soft,  like  clay,  at  Speeton,  it  is  became 
of  its  being  displaced  from  its  original  bed  and  ground  to  a  powder  by 
large  masses  of  white  chalk  which  overlie  the  red  cbalk«  {ailing  updi 
it,  and  then  the  rains  falling  upon,  or  small  atreamleta  passing  throogh  it, 
give  it  the  consistency  of  "  soft  red  clay ; "  but  it  is  not  to  be  found  in  a 
soft  clayey  state  in  «itu,  I  must  beg  respectfully  to  state,  that  Mr.  C. 
Calvert  is  labouring  under  a  mistake,  when  he  states  that  the  red  chalk  ii 
used  at  Speeton  for  colouring  either  bricks  or  rough  pottery :  it  is  not » 
used  ;  but  an  article  very  much  the  same  in  colour  is  used,  vias.  Venetiu 
red,  a  sample  of  which  I  enclose  for  your  inspection,  and  remain. 

Your  obedient  ser^'ant, 

£dW.  TlKDlLL. 


Mammalian  and  Human  Remains^  Isle  of  Portland. 

Sib, — Will  you  allow  me  to  send  you  some  remarks  relating  to  anM- 
count,  in  the  '  Times  *  of  the  Ist  of  January  last,  of  some  human  and 
other  bones  which  have  been  discovered  associated  together  in  fissurw  of 
the  rock  of  Portland  Island,  during  the  building  of  the  fortificatioDi 
there  P 

The  following  is  the  pa$sas:e  in  the  'Times:' — "The  sections  of  th« 
wonderful  geological  strata  which  form  the  Island  of  Portland  are  seen 
for  the  first  time,  in  the  straight  rocky  walls  of  the  ditch,  in  all  their 
curious  variety.  What  is  most  singular  is,  that  at  regular  intervnli  of 
twenty-five  or  thirty  yards,  and  commencing  about  twenty  feet  below  the 
surface  of  the  ground,  are  a  series  of  vertical  faults  or  gaps,  about  two 
feet  wide,  which,  aa  far  as  can  be  judged,  penetrate  to  the  lowest  snb- 
strata  of  the  island,  and  traverse  it  completely  from  north  to  south.  In 
these  extraordinary  clefts,  human  bones  have  been  found,  wi<h  those  of 
wild  boars  and  horns  of  reindeer,  not  fossilized,  but  with  all  their  osseoui 
structure  as  perfect  as  if  they  were  not  fifty  years  old." 

In  •  Willis's  Current  Notes '  for  August,  1852,  there  is  a  nearlv  similar 
account  of  human  and  other  bones  found  in  the  fissures  of  the  Portland 
rock.    The  account  says  : — "  It  appears  that  in  the  year  1814,  some  human 
bones  were  discovereci  on  the  ledges  of  a  fissure  in  a  quarry  b^njrinif  ^^ 
!Mr.  Weston,  at  different  depths,  from  twenty -five  to  forty  feet.    Tbe^e 
fissures  run  parallel  with  each  other  throughout  the  island,  from  north- 
east to  south-west,  at  stated  distances,  varying  from  forty -five  to  sixty  feet, 
and  the  quarrynien  say  that  they  always  know  when  they  are  coming  near 
to  them  from  the  form  the  upper  layers  of  loose  stone  and  rubble  assume, 
losing  their  longitudinal  stratification,  and  having  all  the  appearance  of 
having  been  dragged  out  of  their  position  by  a  mighty  rush  of  water  from 
above  into  the  fissure.    These  fissures  do  not  extend  to  the  surface-soil  by 
five  or  ten  feet,  and  nm  down  to  the  blue  clay,  through  the  several  strata 
of  stone,  etc.,  to  the  depth  of  from  eight v  to  a  hundred  feet,  having  many 
ledges  or  shelves  in  them,  and  generally  covered  with  stalactitic  forma- 
tions.    On  several  of  these  ledges  a  number  of  bones  of  all  kinds  of  ani- 
mals were  found,  including  those  of  the  human  species.     These  were  pr^" 
Served  and  shown  by  Captain  Manning  to  the  late  wev.  Dr.  Buckland.  on  hi* 
^ext  visit  to  the  Castle ;  but  the  doctor  having  doubts  as  to  the  place  whcr^ 
J^oy  were  found,  accompanied  Captain  Manning  to  the  fissure,  where  * 
^ad  was  let  down  who  brought  up  more  of  tne  bones  in  his  presence* 
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i8or  Backland  stated  as  his  opinion,  that  the  mass  of  matter  of  which 
iland  of  Portland  is  composed  on  drying  cracked  and  so  formed 
fissures.  But  how  is  it  tnese  fissures  did  not  extend  up  to  the  sur- 
>i),  where  the  evaporation  must  have  heen  greatest,  and  where  there 
rs  no  trace  of  them  P  Several  teeth  and  a  tusk  of  an  elephant  have 
ly  been  discovered  in  the  dirt-bed  of  the  Portland  quarries." 
!  truth  of  these  fact*  mentioned  in  the  *  Current  Notes,*  which,  in  all 
ial  circumstances,  are  similar  to  the  facts  mentioned  in  the  '  Times/ 
^en  confirmed  to  me  by  Captain  Manning  himself,  who  has  several 
shown  me,  at  Portland  Castle,  human  and  other  bones,  and  ainongst 
thotie  of  the  elephant,  which  have  been  discovered  in  the  fissures  of 
*ortland  rock.  Captain  Manning  stated  that  these  fissures  did  not 
d  to  the  surface  of  the  rock. 

»  truth  of  these  geological  facts  may  be  easily  ascertained  by  any 
a  visiting  Portland  Island. 

buman  and  other  bones  have  been  found  in  fissures  which  have  no 
unication  with  the  surface  of  the  earth  and  are  covered  with  solid 

must  they  not  have  entered  the  rock  before  its  consolidation,  and, 
quently,  when  it  formed  part  of  the  bed  of  the  sea  P  And  must  not, 
'ore,  the  men  and  animals  to  whom  the  remains  belonged  have  inhabited 
other  dry  land,  which  probably  no  longer  exists  P  And  does  not  this 
r  probable  the  opinion  of  M.  Cuvier,  expressed  in  the  following 
J : — *•  I  conclude,  with  MM.  De  Luc  and  Dolomieu,  that  if  there  he 
act  well  established  in  geologv  it  is  this,  that  the  surface  of  our 

has  suffered  a  great  and  sudden  revolution,  the  period  of  which 
»t  be  dated  further  back  than  five  or  six  thousand  years.  This  revo- 
1  has,  on  one  hand,  engulfed  and  caused  to  disappear  the  countries 
rly  inhabited  by  men  and  the  animal  species  at  present  best  known  ; 
)n  the  other,  has  laid  bare  the  bed  of  the  last  ocean,  thus^  t^onverting 
annel  into  the  present  habitable  earth  "P 

?  period  of  this  revolution,  which  MM.  Cuvier,  De  Luc,  and  Dolo- 
believe  to  have  been  effected  by  an  interchange  of  land  and  sea, 
ronizes  very  nearly  with  the  one  usually  assigned  to  the  Mosaic 
je.  Your  obedient  servant, 

Thos.  D.  Allen. 

tory,  North  Cemetfy  Cirencester^  Jan.  23,  1863. 


Glyptolepis — Dura  Den, 

iR  Sib, — The  Kev.  Mr.  Mitchell,  in  his  communication  regarding 
;enus  in  your  number  for  February,  omits  to  mention  that  the  dis- 
s  that  what  formerly  used  to  be  named  Holoptychius  Flemingi  is 
lity  a  species  of  Glyptolepis,  is  by  no  means  quite  new. 
i  attention  of  Professor  Huxley,  Mr.  Ilobcrl  Wnlkor,  of  St.  Andrew's, 
lyself,  having  been  directed  to  the  Dura  Den  fishes,  in  consequence 
her  extensive  excavations  in  the  Den,  which,  through  the  kindness 
*8.  Dalgleish,  were  allowed  to  be  made  in  the  summer  of  1861,  for 
hing  specimens  to  the  St.  Andrew's  Museum,  we  seem  indepen- 
r  to  have  arrived  at  that  conclusion.  Towards  the  end  of  last 
ler,  in  writing  me,  of  date  24th  September,  1862,  Mr.  Walker  states, 
lat  was  rather  a  curious  coincidence,"  etc.,  "  I  left  the  Museum  with 
tty  strong  conviction  that  the  scales  of  Holoptychius  Fhmingi  and 
tolepis  appeared  to  be  one  and  the  same,  when  nere  comes  your  letter 
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to  strengthen  that  conviction."  (I  had  just  written  him  to  that  effect] 
Mr.  Walker  has,  undoubtedly,  the  merit  of  first  making  this  discoTei^ 
public ;  this  he  did  in  an  admirbale  paper,  describing  most  accurately  tlm 
Hpecies,  H.  Fleming^  and  stating  his  conviction  that  it  belonged  to  the 
genus  Glyptolepis.  This  paper  was  read  on.  I  think,  the  22ud  of  ^orcra- 
ber  Inst,  before  a  meeting  of  the  Literary  and  Philosoplucai  Society  of  St. 
Andrew's,  and  has  since  been  published  in  the  '  Annala  and  Magazine  of 
Natural  History.* 

Not  only  must  the  IFolaptychius  Flemingi  hereafter  be  looked  on  u 
belonging  to  the  genus  Gly])tolepis,  but  it  seems  to  me  exceedingly  pro- 
bable, tbat  Holoptychius  may  ere  long  be  altogether  merged  into  tbat 
genus.  The  only  species  of  itoloptychius  on  which  I  have  never  yet  been 
able  to  detect  scales,  showing  the  crescent  of  points  on.  the  anterior  half  so 
characteristic  of  those  of  Glyptolepis,  is  //.  Andergoni^  and  this  I  am  it 
present  inclined  to  think  not  a  good  species  at  all.  Of  Hohptjfckiut 
^iganteus,  the  only  good  specimen  I  have  yet  examined  is  the  superb  one 
m  the  collection  of  Lady  Xinnaird ;  of  this  it  is  the  ventral  surface  which 
is  exposed,  and  on  the  anterior  portion  the  scales  show  very  distinctly  the 
characteristic  markings  of  the  Holoptychius  giganieu*  of  Agassiz ;  along 
the  flanks  on  both  sides  they  as  clearly  assume  the  Gl^'ptolepis  charact«r, 
in  many  instances  showing  the  crescent  of  points  so  distinctly  as  to  be 
readily  observed  by  the  unaided  eye,  while  towards  the  tail  the  scales 
assume  the  exact  a])pearaiice  of  those  on  Holoptychius  Andersoni ;  indeed, 
so  exactly  docs  this  fish  resemble  H.  Ande^rsoni  in  form,  in  the  coraparatire 
size  and  disposition  of  the  scales,  in  the  position,  structure,  and  form  of 
the  fins,  so  far  an  preserved,  in  the  comparative  size  and  form  of  the  head 
and  jugular  plates,  indeed  in  everything  except  size,  that  I  am  much 
inclined  to  tliiuk  //.  Andentoni  the  young  of  //.  giganteus^  increased  ape 
dcvo]oj)i!ig  the  diflerent  sculpturing  on  the  scales.  Mr.  Walker  refers  in 
his  pai)er  to  a  very  imperfect  specimen  of  this  fish  in  the  St.  Andrew's 
Museum,  the  scales  along  the  flanks  also  showing  the  cresctent  of  pt^ints 
on  the  anterior  bnlf,  the  others  resembling  those  of  H.  giganteus.  Mr. 
Walker  also  pointed  out  to  me  what  I  fully  concur  with  him  in  tbiukinga 
B])ecies,  nearly  allied  to,  but  distinct  from  H.  Flemingi^  with  which  it 
seems  hitherto  to  have  been  confounded,  and  in  this  every  scide  sufficiently 
presen'cd  appears  to  have  (he  crescent  of  points  as  in  Glyptolepis.  In  a 
snecimen  now  in  my  ])OS3ession,  which  was  obtained  hy  the  late  Mr. 
V.  Duifof  Klgin,  from  the  Bishop  ]\1ill  (Elgin)  sandstones,  and  which  has 
been  named,  I  think  correctly,  iiohilissimus ;  1  have  also  been  able  to 
detect  one  scale  having  the  crescent  of  points  well  pre.»ierved,  and  I  aw 
informed  by  Professor  Huxley,  that  the  typical  specimens  of  Hohfl- 
Sedgicickiiy  in  the  Cambridge  Museum,  present  unmistakable  Glyptolepis 
scales. 

Mr.  Mitchell  mentions  a  Paper  communicated  by  me  to  the  Geological 
Society  of  London,  and  published  in  their  Journal  for  November  last,  in 
which  I  first  drew  attention  to  the  occurrence  of  Glvptolepis  scales  in  tlic 
Dura  Den  iSanilstones,  and  in  which  I  notice  a  fish  as  a  new  species  of 
Glyi)tolt'pi.s.  This  fish,  however,  1  now  believe  to  belong  to  some  other, 
probably  new  genus,  the  caudal  and  other  tins,  as  well  as  the  generul  form 
too  little  re.semblini;  Glyptolepis,  while  of  the  scales  it  is  only  the  internal 
structure  which  is  shown,  and  although  on  one  or  two  the  external  sculp- 
turing is  imperfectly  preserved,  yec  the  body  where  these  are  situntci! 
being  a  good  deal  twisted,  they  may  have  belonged  to  some  of  the  man] 
otlu^r  fishes  scattered  over  the  flag  on  which  this  is  preserved. 

Thus  at  present  stands  the  case  Holoptychius  versus  Glyptolepis ;  it  is 
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however,  being  carefully  wrought  out,  and  as  Mrs.  Dalgleish  has  most 
generously  consented  to  allow  still  further  excavations  in  the  Den,  I  have 
little  doubt  but  that  this  question  will  be  decided  during  the  course  of 
next  Bununer.  Yours,  etc.. 

James  Powbie,  F.G.S. 
RotwaUie,  Februarif  IBth,  1863. 


PROCEEDINGS   OF  GEOLOGICAL  SOCIETIES. 

Geological  Society. — January  2'[gt — 1.  "  On  a  Northerly  Extension 
of  the  Uppji^  Silurian  *  Passage- oeds '  to  Linley,  Salop."  By  Messrs. 
Gforge  E.  jRoberts  and  John  Eandall. 

Sections  obtained  along  the  course  of  Linley  Brook,  near  Bridgenorth, 
Salop,  were  shown  to  exhibit  an  ascending  series  of  deposits  from 
Aymestiy  shales,  through  U|)per  Ludlow  rock,  Downton  sanastones  (with 
bone-bed),  grey  shales  and  grits  (with  bone-bed),  and  plant-bearing  shales, 
to  Old  Red  clays.  The  lower  bone-bed  was  stated  to  be  chiefly  composed 
of  scales  of  Thelodus  and  broken  LingulsB,  and  the  higher  one  to  contain 
a  more  than  usual  abundance  of  fish-spines ;  and  it  was  remarked  that 
cnutacean  remains  were  altogether  absent,  but  Lintfula  cornea  had  a 
range  upwards  to  the  Old  Red  clay.  The  authors  considered  the  physical 
conditions  of  the  period  to  be  those  indicated  by  Sir  Roderick  Murchison 
in  his  remarks  upon  the  change  in  the  character  of  the  sediments  which 
elosed  the  Silurian  epocb.  The  occurrence  at  Trimpley,  and  elsewhere,  of 
a  comstone-band  in  the  plant-bearing  shales,  was  noted  as  giving  a  more 
defined  basis  for  the  Old  Ked  Sandstone. 

2.  "  On  some  Crustacean-tracks  from  the  Old  Red  Sandstone  near  Lud- 
low."   By  George  E.  Roberts,  Esq. 

Tracks  of  a  crustacean  found  by  Mr.  Alfred  Marston  on  a  thin  sand- 
stone layer,  lying  between  two  bands  of  cornstone  at  Bouldon,  seven  miles 
north  of  Ludlow,  were  exhibited  by  the  author,  and  doubtfully  referred  to 
Hymen ocharis.  The  sandstone  in  question  was  stated  to  be  rich  in  crus- 
tiu^ean  and  annelidan  tracks  and  trails.  The  lower  cornstone  in  the  sec- 
tion exhibited  at  Bouldon  was  referred  to  the  horizon  of  the  plant-bearing 
shales  of  Linley. 

3.  "  On  the  Parallel  Roads  of  Glen  Roy,  and  their  place  in  the  History 
of  the  Glacial  Period."     By  Professor  T.  F.  Jamieson. 

After  describing  the  general  appearance  of  the  roads,  the  author  referred 
to  the  diiferent  theories  that  have  been  framed  to  account  for  them, 
giving  his  reasons  for  considering  both  the  marine  hypotheses  untenable, 
*nd  pointing  out  the  evidences  in  favour  of  Agassiz'  theory  of  a  dam  of 
glacier-ice  having  supported  a  freshwater  lake.  He  especially  dwelt  upon 
the  coincidence  between  the  height  of  each  of  the  parallel  roads  and  that 
ofaneitjhbouring  watershed,  but  also  remarked  upon  the  objections  to  a 
glacial  barrier,  explaining  how  it  might  have  shrunk  at  three  successive 
periods,  so  as  to  allow  of  the  formation  of  the  three  roads.  He  then 
showed  that  the  period  of  the  formation  of  these  roads  must  either  have 
been  posterior  to  that  of  the  submergence  during  the  Drift  period,  or  that 
the  sea  did  not  reach  them  during  the  submergence ;  also,  that  it  was  prior 
to  the  formation  of  the  forty-feet  raised  beach  of  Argyleshire. 

Professor  Jamieson  concluded  by  stating  that  his  examination  of  Loeha- 
ber  had  led  him  to  infer  that  the  parallel  roads  are  the  beaches  of  ancient 
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freshwater  lakes,  which  arose  from  glaciers  damming  the  moaths  of  the 
▼alleys  and  reversing  their  drainage,  at  a  date  subsequent  to  that  of  the 
great  land-f^laciation  of  Scotland,  owing  to  a  re-extension  of  the  glaciers 
after  the  chief  submergence  of  the  Drifl  period. 

February  4M.— 1.  "  On  a  Hyaena-den  at  Wookey  Hole,  near  Wells."— 
No.  II.  By  W.  Boyd  Dawkms,  Esq.,  B.A..  F.6.S.,  of  the  Geologiwl 
Survey  of  Great  Britain. 

The  former  but  partial  exploration  of  this  cave  by  the  author  convinced 
him  of  the  desirability  of  a  more  rigorous  examination,  the  details  of  which 
were  given  in  this  paper,  with  a  Table  of  the  species  of  Mammalia  whose 
remains  were  met  with,  showing  the  distribution  of  the  teeth  and  bones  in 
the  several  parts  of  the  cave,  and  also  a  statement  of  the  general  resulte 
arrived  at.  A  consideration  of  the  distribution  of  the  remains  in  the 
cavern  and  their  close  juxtaposition  to  the  roof,  coupled  with  the  fact  thit 
the  flint  and  chert  implements  discovered  were  found  in  much  lower  posi- 
tions, led  Mr.  Dawkins  to  infer  that  the  bones  had  been  dragged  in  by 
hyaenas,  and  that  the  cave  had  been  subjected  to  periodical  inundations  of 
waters  laden  with  red  mud,  whereby  the  bones  had  been  elevated  by 
degrees  until  they  occupied  their  present  position.  After  a  detailed 
d.'scription  of  the  bones,  the  author  concluded  by  some  general  remarki 
upon  the  bearing  of  this  cave-fauna  upon  the  ancient  physical  geography 
of  the  district,  and  the  antiquity  of  the  associated  implements  of  human 
manufacture. 

2.  "  On  the  discovery  of  Paradoxides  in  Britain."  By  J.  W.  Salter,  Esq., 
F.G.S.,  of  the  Geological  Survey  of  Great  Britain. 

A  short  sojourn  in  tlie  neighbourhood  of  St.  David's  enabled  Mr.  Salter 
to  discover,  at  Porth-rhaw,  near  Whitchurch,  on  the  St.  David's  road,  a 
gigantic  Trilobite  belonging  to  a  genus  which  has  been  long  sought  for  in 
the  British  lales.  The  author  gave  a  short  description  of  the  geolopcal 
features  of  the  locality,  and  a  section  showing  the  succession  of  beds 
belonging  to  the  Primordial  Zone  in  "NValcs,  as  well  as  a  diagnosis  of  the 
newly-discovered  Trilobite,  which  he  named  Paradoxides  Daridi, 

3.  "  On  the  Fossil  Echinidic  of  Malta.'*  By  Thomas  Wright,  M.D., 
F.G.S.  With  Notes  on  the  Miocene  Beds  of  the  Island,  by  A.  Leith 
Adams,  A.M.,  M.B.  (22nd  liegiment.) 

The  Echinodorins,  described  in  this  paper  by  Dr.  Wright,  were  dis- 
covered by  Dr.  Leith  Adams,  during  a  careful  examination  of  the  strata  and 
geological  features  of  Malta.     A  description  of  the  miocene  beds  was  given 
by  the  latter  gentleman,  in  which  he  stated  his  reasons  for  not  accepting 
entirely  the  cla.ssincation  of  them  proposed  by  Captain  Spratt.  and  fol- 
lowed by  Earl  Ducie  in  his  Go  >logical  Map  of  the  Maltese  Islands.    He 
divided  the  miocene  strata  into  the  following  subdivisions : — 1.  The  Upper 
Limestone ;    2.  The  Sand  Bed ;    3.  The  Marl ;    4.  The  Calcareous  Sand- 
stone ;    5.  The  Lower  Limestone ;  and  again  subdivided  the  Upper  Lime- 
stone into  three  parts.     Dr.  Wright  gave  a  diagnosis  and  detailed  descrip- 
tion of  forty  species  of  Echiniilo?,  eighteen  of  which  are  new;  and  Dr. 
Adams  added  a  Table  showing  their  stratigraphical  distribution. 

J*ebruary20th. — The  anniversary  meeting  at  Somerset  House  was  rather 
thinly  attended.  The  obituary  notices  included  the  names  of  Trench, 
Leonliard,  Kev.  J.  Cumining.  Broiin,  Bcrtrand  de  Done,  J.  C.  Nesbit, 
and  the  Marquis  of  Breadulbane.  The  W'ollaston  gold  medal  was  awarded 
to  Prof.  Gustav  Biscliofl*,  of  Bonn,  for  his  work  on  Chemical  Geology ; 
the  Wollaston  fund  to  Professor  Senft,  of  Eisenach,  to  assist  him  in  his 
labours  in  the  classification  of  rocks.  "  His  work  on  that  subject," 
the  president  remarked,  **  was  of  high  esteem  in  Germany,  and  would  no 
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doobi  be  held  lo  in  thii  cuiuilry  when  it  was  knoim  here."  The  prenden* 
tial  addreee  oouiited  of  details  of  the  line*  of  stntignphieal  and  jMdmmto* 
logieal  diaoordanees,  and  the  horiiona  of  nnoonfonnability  in  the  Palnoaoio 
gnmp  of  Tooka.  Profeaaor  Bamaay  eaid  that  it  had  been  a  practice  with 
penooa  praridenta  to  reriew  the  chief  geological  resnlta  of  the  oast  year 
m  the  anniTenaTT  addreait  but  want  of  time  had  precluded  hia  aoing  so, 
and  he  had  therefore  selected  a  special  topic,  the  first  part  of  which  he  now 
nad  to  the  meeting,  and  the  oontinnation  of  which  he  would  complete 
«a  the  next  like  occasion. 

In  the  debate  on  the  official  annual  report,  Mr.  Charlesworth,  in  a 
ipeeeh  of  more  than  an  hour's  duration,  drew  the  attention  of  the  Fellows 
to  sTstematie  breakinga  of  the  fundamental  rules  of  the  society's  charter 
bf  the  oouncil,  and  to  various  other  subjects  in  which  he  thougnt  that  im« 
mvement  might  be  made.    He  said  it  was  a  scandal  to  the  society,  with 
tkdr  large  funds  and  competent  income,  to  haTc  adrertised  for  a  paid  se- 
cntsiy  who  had  the  responsible  duties  of  the  care  of  a  valuable  ooUection 
md  tiw  editing  of  the  most  important  publications,  and  to  ofier  a  salary  <^ 
flOOa  Tear,  without  lodging  or  perquisites,  while  even  the  local  institu- 
tioH  of  Bristcd  and  Tone  yM  £250,  with  residences  in  their  buildings. 
He  ssid  that  the  recent  election  of  the  present  assistant-secretarr  by  uie 
enueil  had  been  illegally  done,  and  referred  to  passages  in  the  charter  aa 
Mnetly  stating  that  the  election  should  be  made  by  the  Fellowt  them« 
idfcs ;  and,  when  some  members  of  the  council  objected  that  the  oouncil 
vera  empowered  to  elect  an  assistant-secretary  by  virtue  of  a  bye-law  dele- 
P&D%  such  a  power  to  them,  Mr.  Charlesworth  replied  by  quoting  other 
pMsgea  from  the  charter,  **  that  no  bye-laws  could  be  made  at  variance 
to  the  rules  of  the  charter,"  and  he  contended  that  therefore  any  such  bve- 
hir  must  be  not  only  objectionable  but  absolutely  void  in  law,  and  that 
oy  Frilow  choosing  to  do  so  could,  by  an  injunction  of  the  Court  of  Queen'a 
Bmeh,  aet  aside  the  election  altogether.    He  also  complained  that  the 
nioate-book  had  not  been  laid  on  the  table  in  accordance  with  the  rules  of 
the  Mciety.    Mr.  Waringten  Smyth  asked  Mr.  Charlesworth  whether  he 
viilied  tfaie  time  of  the  society  to  be  taken  up  by  the  reading  of  the  whole 
of  the  entries  relative  to  the  council  meetings  for  the  laAt  six  months,  as 
orer  that  period  various  notices  relating  to  the  appointment  had  been 
iQsde.    Mr.  Charlesworth  said  he  wished  the  names  of  the  candidates  only 
to  be  read.     Mr.  Warington  Smyth  then  read  an  extract  to  the  effect 
''that  the  report  of  the  committee  for  the  election  of  an  assistant-secretary 
ktd  been  received  by  the  council,*'  and  said  that  that  minute  did  not  con- 
tain the  names  of  the  candidates.     In  reply  to  Mr.  Charlesworth,  the  pre- 
ndent  said  he  could  not  remember  the  names  of  the  candidates.    luforma- 
tioB  on  this  subject  was  thus  avoided  bv  the  council.    Mr.  Charlesworth 
then  drew  attention  te  the  state  of  the  iom\\%  in  the  museum,  and  stated 
the  collection  was,  at  least  as  far  as  the  finer  and  more  delicate  fossils 
vere  concerned,  in  a  worthless  state.    The  specimens  were  in  drawers  and 
rorered  only  with  paper.    He  alluded  particularly  te  the  valuable  collec- 
tion of  Crag  fossils  presented  by  Mr.  Searlcs  Wood — a  collection  that  re- 
presented the  labours  of  a  life — and  the  finer  specimens  of  which  were  ab- 
solutely destroyed.     He  proposed  that  the  Society's  collection  should  be 
reduced  in  quantity  te  one-fourth,  and  that  fourth  be  displayed  for  practi- 
calpurposes  in  glass  cases. 

The  officers  elected  for  the  ensuing  year  are  : — President — Professor  A. 
C.  Kamsay,  F.R.S.  Vice-Presidents— \^\r  V.  G.  E^erten,  Bart..  M.P., 
F.R.S.  ana  L.S. ;  K.  A.  C.  Godwin- Austen,  Esq.,  F.H.S. ;  Leonard  Homer, 
Esq.,  F.&.S. ;  Sir  Charles  Lyell,  F.E.S.  and  L.S.     Secretaries — Wdiiam 
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J.  Hamilton,  Esq..  F.E.S. ;  Warington  W.  Smyth,  Esq.,  M.A.,  F.R.8. 
Foreign  Secretary — Hugh  Falconer.  M.D..  F.K.8.  2V«i«rffr— Joseph 
PrestwicU.  Esq.,  V.E.S.  Cowwci/— John  J.  Bigsby,  M.D. ;  G^eorge  Busk, 
Esq.,  F.R.S. ;  Koben  Chambers,  Esq.,  F.E.S.E.  and  L.S. ;  Sir  P.  G.  Eger- 
ton,  Bart.,  M.P.,  F.R.S. ;  John  Evans,  Esq..  F.S.A. ;  Eev.  Hobert Everest; 
Hugh  Falconer,  M.D.,  F.R.S. ;  E.  A.  C.  Godwin- Austen,  Esq.,  FJLS.; 
William  John  Uamilton,  Esq.,  F.E.S. ;  Leonard  Horner,  Esq.,  F.K.S.  L 
and  E. ;  Professor  T.  H.  Huxley,  F.E.S. ;  Sir  Charles  Lyell,  F.R.S.  and 
L.S. ;  Robert  Mallet,  Esq.,  C.E.,  F.R.S. ;  Edward  Mervon,  M.D. ;  J<Aa 
Carrick  Moore,  Esq.,  F.E.S. ;  Professor  John  Morris  ;  Robert  W.  Mylne, 
Esq.,  F.R.S. ;  Joseph  Prestwich,  Esq.,  F.R.S. ;  Professor  A.  C.  Rarusiy, 
F.R.S. ;  Wariiigton  W.  Smyth,  Esq.,  M.A.,  F.R.S. ;  Alfred  Tylor,  Esq., 
F.L.S.;  Rev.  Thomas  Wiltshire,  M.A. ;  S.  P.  Woodward,  Esq.  The 
members  that  retired  from  the  Council  were  :— Sir  Roderick  Murchison; 
G.  P.  Scrope,  Esq. ;  John  Lubbock,  Esq. ;  the  Earl  of  Enniskillen ;  and 
Sir  Charles  Banbury. 

Mancuesteb  Geological  Society. — December  30/A. — "  On  the  Car 
boniferous  rocks  of  Sliap  and  Crosby  Ravensworth."  By  J.  S.  Bland,  Esq. 
The  rocks  considered  in  this  paper  are  a  scries  of  the  Lower  Carbonife- 
rous or  mountain  limestone,  on  the  east  side  of  the  Lake  Mountains  in 
Westmoreland.  These,  it  is  well  known,  liank  the  old  slate  rocks  of  which 
the  mountains  are  formed,  on  nearly  all  sides ;  but  most  regidarly  in  the 
north-west,  north,  and  north-€»ast ;  running  from  Egremont  by  Bri^ham, 
Ireby,  Greystoke,  Lowther,  Shap,  Orton,  to  Ravenstonedale.  Mr.  Bmney 
describes  a  portion,  or  section  of  this  series,  in  the  vicinity  of  Shap  and 
Crosby  Ravensworth,  across  to  the  New  Rtd  Sandstone  in  the  neighbour- 
hood of  Appleby.  The  New  Red  Sandstone,  in  its  turn,  overlies  the  Carbo- 
niferous series,  covering  the  whole  of  the  north  of  Cumberland,  from  Maiy- 
port,  around  by  Penrith,  Ormside,  to  Kirkby  Stephen,  which  is  the  ex- 
treme southern  point  it  reaches.  From  there  the  line  runs  back  by  Brongh, 
and  the  side  of  the  Crossfell  range,  to  Brampton,  in  Cumberland,  and  so 
northwards  into  Scotland. 
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the  Coniston  series  of  flags,  also  considered  as  Lower  Silurian,  but  of 
later  formation  ;  lying  between  these,  is  the  Coniston  limestone,  described 
by  Professor  Sedgwick  as  running  in  an  almost  direct  line  from  Arable- 
side.   From  the  granite  rocks  northwards,  across  West  Sleildale,  the  green 
slates  occur ;  aft^r  wliioh,  as  far  north  as  Rosgill  Moor,  are  a  series  of 
dark  shaly  slates,  similar  in  charact3r  to  the  Skiddaw  slates.     In  some 
beds  Graptolites  have  been  found  by  Professor  Harkness.    To  the  N.  aud 
W.  again,  are  the  green  slate  rocks ;  these,  each  in  their  position,  are  over- 
laid, unconformably  by  the  Old  Red  Sandstone,  or  where  it  is  wanting,  by 
the  Carboniferous  series.     These  rocks,  therefore,  formed  the  dry  land, 
against  which  the  waves  of  the  Old  Red  Sandstone  sea  made  their  last  throws, 
—-a  wild  and  barren  coast.  The  Old  Red  Sandstone,  lying  upon  each  of  the 
different  series  enumerated,  represents  a  coast-line,  nearly  at  right  angles 
to  that  of  the  Coniston  group  of  deposits  ;  consequently,  a  great  change  in 
the  relative  position  of  land  and  water  must  hare  taken  place  about  the 
close  of  the  Silurian  era  ;  of  which,  Shap  granite  has  in  this  district  been  the 
disturbing  power.  The  Old  Red  Sandstone  from  Shap  Wells  south  to  Tebay, 
is  a  considerable  thickness  of  dark  red  sandstone,  with  conglomerates  above. 
From  Shap  Wells,  northwards,  its  position  is  indicated  by  conglomerate 
and  red  shales,  evidently  the  deposits  of  an  ancient  shore  ;  the  beat  sections 
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of  it  may  be  seen  at  the  rail  way  cutting  at  SIiRp*»ammit.    This  cut,  fa- 
mous in  the  annals  of  railway  engineering,  is  right^hrpugh  a  hill  of  hard 
metamorphic  green  slate  rock,  which,  when  the  Old  fied  Sandstone  waters 
rtshed  this  coast,  was  a  small  peninsula  or  prpmonioryof  rock  running 
oat  into  the  sea,  presenting  steep  cliffs  at  low  water,  but  nearly  submerged 
bjr  the  higher  tides.     On  each  side  of  the  hill,  not  quite  io  its^summit,  are 
the  depo:iits  of  the  old  shore ;  first,  at  the  bottom  of  the  cl^i,  a  true  sand- 
stone of  only  small  thickness  ;  after  it,  red  shales  and  coarse  c6iu;'fomcrates ; 
higher  still,  the  red  colour  disappears,  and  beds  of  fine  gravel  •have  been 
formed  of  the  disintegrated  slate  and  granite  rocks  from  the  neighl^ouring 
hilU.  This  has  been  washed  and  tossed  about  by  storms,  into  the  cxeVices  of 
the  sea-clifTs,  where  it  may  now  bo  seen,  as  regularly  stratified  as  any.^^fher 
shingle  on  the  coasts  of  the  present  day.    This  coast-line  is  not  traceable 
further  north.     It  is  difficult  to  tell  whether  the  upper  beds  of  thisVfd; 
shore-line  belong  to  the  Old  Red  Sandstone,  or  the  Carboniferous  series ;  jve' 
may,  however,  admit  it  as  marking  the  transition,  and  recording  the  fact;  /' 
tliat  at  that  time  no  commotion  had  disturbed  the  relative  positions  of  land.'  .• 
and  water  on  this  coast,  such  as  marked  tiie  close  of  the  Silurian  era.  -*•' 

The  first  deposit  in  ascending  order,  is  a  limestone  of  considerable  thick- 
ness ;  it  is  of  throe  different  characters,  the  lowest  strata  are  of  dun  colour, 
the  calcareous  matter  in  a  loose  state  of  crystallization,  and  mixed  with 
fine  mud ;  the  next  higher  division  more  regularly  stratified,  contains  a 
large  propK)rtion  of  silica,  containing  (juantilics  of  waterwom.  In  the 
lowest  division  are  portions  of  Stigmana,  Lepidodendron,  Calamites,  and 
Equisetaceae.  From  the  general  character  of  this  limestone,  it  must  have 
been  a  littoral  deposit  from  a  quiet  sea,  subject,  however,  to  various  changes 
in  tidal  currents.  The  next  in  ascending  order  is  a  thick  sandstone,  the 
most  important  in  quality,  well  adapted  for  architectural  purposes.  Above 
the  sanastone  is  a  limestone,  of  blue  colour  and  fine  texture,  containing 
large  numbers  of  flint  nodules  ;  the  flint  in  some  cases  predominating  so 
much  as  to  form  beds,  interstratified  with  the  limestone.  These  beds  are 
prolific  in  Goniatites.  Associated  with  these  are  innumerable  Producti, 
on  the  upper  surface  of  each  stratum,  lying  in  beds  like  the  modem  cockle 
or  mussel.  During  the  gradual  deposit  of  stratum  after  stratum,  corals 
of  several  beautiful  varieties  have  fixed  themselves  to  the  hardened  mud, 
or  some  dead  shell  at  the  bottom  of  the  sea,  and  diligently  erected  their 
little  temples ;  but  they  have  never  attained  a  size  of  more  than  five  or  six 
inches  in  height. 

A  slight  change  has  now  taken  place  in  the  diversity  of  other  lands,  or 
the  aea- bottom,  aflecting  the  currents ;  the  land  has  gradually  risen,  and 
we  next  find  a  deposit  of  a  sandy  composition,  only  a  very  few  feet  in 
thickness,  upon  which  follow  the  innumerable  beds  of  limestone,  forming 
the  Great  Orton  Scar  series,  of  immense  thickness.  Its  lower  series  par- 
take of  the  character  of  a  deep-sea  deposit ;  but  what  power,  and  how  di- 
rected, has  raised  them  to  their  present  high  elevation,  without  consider- 
ably disturbing  the  underlying  strata,  is  ditBcult  to  define.  It  forms  the 
whole  of  Asb^  and  Orton  Scars,  Hardendale  Nab,  and  Knipe  Scar,  the 
highest  peaks  in  the  surrounding  country,  vying  in  height  ana  precipitous 
eitcarpments  with  the  old  slate  mountains.  It  may  truly  be  termed  the 
backbone  of  the  area.  There  are  many  thousands  of  acres,  known  as 
Orton  Scars,  of  this  rock,  perfectly  bare,  a  wild  barren  stony  wilderness, 
seldom  relieved  of  its  monotonous  grey  tone,  save  here  and  thereby  the 
fronds  of  the  bracken,  or  more  delicately-shaped  fern,  in  the  crevices.  It  is 
not  a  plain  of  smooth  stone,  but  broken  up,  and  traversed  in  all  directions 
by  chasms  ten  or  twenty  feet  deep,  and  from  six  to  ten  feet  across.   These 
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are  Urgent  parallel  tirtbe  strike,  aod  are  crossed  at  right  aogles  by  others, 
cutting  it  up  into  ijofiiftense  square  blocks,  in  their  tarn  broken  by  smaller 
fissures  into  sina^lff*  blocks ;  the  surface  stone  ia  called  the  "  clint "  or 
*'  rliut  cap/'  wl>ich  fk^flToids  a  good  studv  of  the  way  molecular  attractioii,  or 
arlhcsion.  has.a/-tea  when  the  material  forming  the  stone  was  in  a  riscid 
state.  There  is-  another  set  of  fissures  on  Asby  Scar,  containing  copper 
ore.  In  otfi'i^' format  ions  of  the  same  rock,  small  cracks  have,  by  the  pro- 
colation  i/C^^naler,  often  become  soldered  up  by  the  crystallization  of  car- 
bonate of.  Jiine.  On  forcing  these  open  again,  large  specks  of  lead  ore  are 
somthraes  found,  a  fact  which,  in  part,  may  support  the  theory  of  lead  be- 
ini;  a  c^eposit  of  cr^'stallization  of  water.  The  characteristic  fossils  are 
Pc</durti,  which  are  very  numerous,  but  ill  preserred,  and  often  distorted  , 
£,u<)Dijphalus,  Goniatiti'S,  and  the  black  iwlatal  bones  of  ganoid  fiahea. 
''•.iSt)me  of  the  limestones,  and  all  the  sandstones,  in  this  series  of  rocka 
'  a^f^ar  as  though  the  material  of  ^  liich  they  are  formed  had  settled  one 
•Htratum  above  another,  without  any  upheaval  of  the  bottom  of  the  sea, 
'.  and  are  of  one  continued  thickness  thrcmghout,  to  the  outcrop ;  while 
others  suggest  the  idea  that  the  bottom  has  been  gradually  pushed  np  by 
some  upheaving  power,  or  that  the  current  bringing  the  sedimentary 
matter  failed  to  reach  the  outcrop,  the  stratum  breaking  off  considerably 
further  back,  and  the  next  stratum  further  still. 

The  next  sandstone  is  very  thin  ;  al>ove  it  is  a  thin  limestone  of  a  hard 
texture,  in  whirh  Crinoids  first  became  numerous  ;  its  last  surface  afforded 
a  floor,  on  which  have  grown  immense  forests  of  Eucrinites.  Clay  shale 
of  a  dark  colour  is  next  superimposed  by  a  grey  purplish  sandstone,  con- 
taining Stigmaria.  In  its  uppermost  beds  on  Harbyru  Kigg,  immediately 
below  the  limestone,  are  beds  of  Pectens,  and  other  shells.  The  aucceeu- 
ing  limestone  is  very  thin,  and  almost  exclusively  made  up  of  broken  coral ; 
on  two  or  throe  ]K)ints,  where  it  shows  itself  on  high  laud,  there  is  a 
stratum  of  coral, — clear  evidence  of  an  ancient  coral  reef,  ^ext  iu  order 
is  a  tliin  sandstone,  gencralU'  overlaid  by  the  next  limestone :  upon  it 
rests  another  stratum  of  sandstone,  associated  with  which  arc  definite  traces 
of  another  of  tlie  old  coast-lines,  exhibiting  the  variety  of  material  forming 
a  beach.  The  sandstone  contains  immense  (piantities  of  Stigmaria ;  at  one 
place  where  a  large  area  is  laid  bare,  these  root-like  plants  run  in  all  di- 
rections, interlacing  and  overlapping  each  other  in  all  uirections,  but  in  no 
case  aUbrding  proof  of  rising  into  stems  of  Sigillaria.  The  calcareous  and 
clayey  deposits  contain  fragments  of  light  shells  and  spines,  of  a  pearly 
lustre,  with  an  occasional  small  Trilobite ;  these  have  evidently  been 
drifted,  and  quietly  arranged  in  layers.  Next  is  a  limestone  of  deep-sea 
origin,  the  bluest  in  the  series,  and  highly  crystallized.  It  rises  in  thick 
large  blocks,  with  scarcely  any  cleavage  or  natural  cracks :  its  fossils  are 
not  numerous,  but  well  preserved.  Product i  have  attained  their  largest 
size ;  Crinoids  are  numerous.  tTpon  this  limestone  rests  a  yellow  sand- 
stone, tiielve  foet  thick, — the  base  of  a  series  of  shales,  sandstones,  and 
thin  limestones,  interstratificd  with  which  are  the  E/cagill  coal-seams.  The 
most  imj)ortant  of  these  is  immediately  above  the  sandstone,  with  a  clay 
shale  floor  of  two  or  three  feet  thick.  The  upper  beds  of  the  sandstone 
and  this  shale  are  fidl  of  Stigmaria,  then  follows  the  coal-seam,  from  six  to 
twelve  incht's  thick.  We  may  consequently  infer,  that  after  this  sand- 
stone, with  itfl  clayey  surface,  l)ccaino  partially  dry  land,  a  rank  regetation 
of  Sigillaria  ilourishcd,  running  their  stigmarian  roots  deep  into  the  clay 
and  sand,  till  a  sinking  of  the  land  brought  the  sea  once  more  over  it,  and 
another  deposit  of  clay  shale  six  feet  thick  covered  up  the  vegetable  matter, 
gradually  to  be  compressed  aud  mineralized.    J^ext  above  the  clay  shale  is 
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a  hard  limestone,  called  the  ironstone ;  then  follows  another  shale,  with 
Tarious  shells,  and  some  small  Trilobites.     Shales  and  sandstones  then 
alternate  two  or  three  times,  with  sometimes  a  thin  seam  of  coal,  one  of 
which  is  the  '*  Crow  Coal,"  two.  or  three  inches  thick ;  upon  these  is  an- 
other thin  limestone  of  an  irregular  ferruginous  character,  affording  beau- 
tiful variegated  corals,  Astrsa  and  Cyathophyllum ;  upon  it  follows  another 
landstone,  with  clay  shale,  having  a  seam  of  coal  about  eleven  inches  thick. 
The  coals,  with  their  associated  deposits,  are  of  very  small  extent ;  the 
widest  area  they  aSbrd  does  not  exceed  half  a  mile,  and,  in  the  line  of  the 
•trata,  not  more  than  four  or  five  miles,  beyond  which  they  either  have 
nerer  been  formed,  or  are  overlaid.  With  respect  to  the  coal  formation  in 
these  rocks,  as  a  general  rule,  wherever  a  clay  shale  is  found  lying  on 
i  sandstone,  it  is  possible  to  find  in  the  shale  a  trace  of  coal  varying  from 
i  mere  mark  to  twelve  or  thirteen  inches.     It  is  worthy  of  notice  that  the 
shales  resting  upon  limestone  are  invariably  full  of  animal-  and  destitute  of 
Tegetable-remams,  while  those  upon  sandstones  are  destitute  of  auimal- 
Temams. 

We  now  cross  a  series  of  red-coloured  limestones,  formed  in  a  great 
measure  of  Encrinitic  fragments.  Upon  the  first  of  these  rests  a  grey 
landstone,  followed  by  limestone  ;  a  sandstone  follows,  the  thickest  in 
the  series,  and,  from  its  general  character,  of  deep-sea  origin.  The  lime- 
itone  overlying  it,  one  of  the  thickest  and  most  important,  is  the  last  of  its 
lace,  for  upon  it  rests  the  New  lied  Sandstone.  These  two  may  be  traced 
all  througli  this  and  the  sifter-county  ;  in  many  places  they  are  almost 
the  ooly  representatives  of  the  Lower  Carboniferous  era,  having  either 
totally  overlaid  the  others,  or  they  have  never  been  deposited.  The  Mor- 
land  limestone,  does  not,  however,  immediately  follow  tlie  thick  sandstone, 
for  between  them,  in  the  neighbourhood  of  Morland  and  King's  Meaburn 
8car,  there  may  be  found  a  thin  limestone  and  sandstone.  The  limestone 
i«of  a  deep  red  colour,  and  with  the  red  clay  shale  above  it,  is  perhaps  the 
richest  and  most  prolific  in  fossil  remains  of  any.  It  is  certainly  a  shallow- 
water  deposit.  Its  upper  beds  are  the  site  of  a  very  luxuriant  forest  of 
erinoids ;  these  are  vt*ry  numerous  in  the  shales,  aiul  some  may  be  found 
with  the  root  attached  in  their  original  positions.  Associated  with  them 
are  quantities  of  the  Feuestella,  beautifully  preserved,  shells  innumerable 
en  every  layer,  and  very  frciiuently  remains  of  small  Trilobites.  Thus, 
thefie animals  range  through  the  whole  of  this  series,  but  are  only  found  in 
deposits  of  a  coast  or  shallow- water  origin.  The  sandstone  ahove  is  decidedly 
an aacient  shore,  or  sandy  beach.  What  the  inhabitants  of  the  land  were, 
the«e  rocks  have  afFordctl  no  record;  but  of  the  sea,  the  most  gigantic 
form  of  animal  life  was  the  Orthoceraa.  These  are  nunifrons  in  the  uj)per 
rtd  limestones,  varying  in  size  from  two  to  lour  and  a  half  feet  in  length, 
perhaps  the  most  gigantic  size  the}'  have  ever  attaiiu'd,  and  doubtless  at 
that  era  they  were  lords  oi'  the  sea. 

The  lower  beds  of  the  New  Red  Sandstone  arc  the  next  rocks  upon  the 
Borland  lir^(^'<tone.  These,  in  the  st)uthern  extremity  of  the  basin,  are 
breccias,  of  great  thickness,  followed  by  true  sandstone.  These,  according 
to  Professor  Harkness,  belong  to  the  Permian  ;  they  encroach  or  recede 
from  the  outcrop  of  the  Morland  limestone,  as  the  level  of  the  country 
has  j)ermitted,  but  in  no  case  are  they  overlaying  it. 

Having  given  the  characteristic  features  of  each  rock,  in  the  order  of  its 
deposit,  the  author  gave  an  outline  of  the  position  they  occupy,  and  of  the 
forces  he  conceived  to  have  been  at  work.  It  has  been  said  the  Old  Ked 
Saodatone  lies  unconformably  upon  the  mctamorphic  slate  rock :  what  it^ 
logle  of  dip  might  be  the  author  could  not  say,  but  itjs  probably  the  same 
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as  that  of  the  carboniferous  rocks,  which,  as  a  general  rdle,  is  one  in  ten. 
or  an  angle  of  5^  rising  S.W.  and  dipping  N.E.  In  some  places  the  angle 
is  greater,  as  on  Hardendale  Fell  and  Kab,  while  in  others  they  are  almost 
horizontal,  showing  that  agencies  have  been  at  work,  irregularlj  heaTioi; 
and  lowering,  throughout  the  long  period  of  their  formation.  Asa  general 
rule,  deposits  made  by  water  are  laid  horizontally ;  whence  then  the  in- 
clincd  angle  at  which  these  rocks  now  lie  P  There  is  no  certain  evidence 
of  any  upheaving  power  having  caused  it  on  the  west  side,  but  the  distmb- 
ance  is  to  be  found  on  the  east.  Crossing  over  the  basin  in  which  is  the 
New  Bed  Sandstone,  we  come  to  another  series  of  carboniferous  rocb, 
similar  to  those  enumerated,  in  being  made  up  of  limestones,  sandstonei, 
with  coal  seams,  and  clay  shales,  but  with  this  difierence,  that  they  form  a 
high  mountain-range,  known  as  the  Croasfell  llango.  If  we  cxamme  theie 
in  the  lower  series,  we  find  first  the  Silurian  as  the  lowest  or  Skiddav 
slates  traceable,  with  few  exceptions,  for  many  miles.  Above  it  is  a  con- 
glomerate of  quartz,  pebbles,  and  coarse  grit,  near  Knock  Pike,  which  on 
iioman  Fell  is  the  true  Old  lied  Sandstone ;  next  in  ascending  order  are  the 
carboniferous  rocks,  the  lowest  a  limestone  of  a  reddish  colour,  then  a 
thick  shale,  followed  by  a  sandstone,  to  be  seen  near  Howgill  Castle; 
this  is  again  superimposed  by  a  limestone,  measurin^s^  120  feet  in  thick- 
ness, and  in  many  respects  similar  to  the  before- mentioned  Morland  lime- 
stone. This  is  traceable  up  to  the  middle  of  Crossfell,  and  immediately 
U|)on  it  rest  the  varied  strata  of  millstone  grit.  To  the  south,  how- 
ever, along  the  same  range,  it  is  followed  hy  a  series  of  limestones,  sand- 
stones, coal,  etc.,  and  in  one  case  a  layer  of  basalt  twenty-four  yards  thick, 
which  has  been  overlaid.  These  are  in  the  Duflon  minmg-distriot,  where 
the  Morland  limestone  is  the  chief  lead-bearing  stratum.  From  the  top 
of  this  range,  in  the  direction  of  Alston,  may  be  crossed  the  strike  of  many 
diff'ercnt  rocks,  up  to  the  last  of  the  true  coal-measures  in  Durham.  After 
the  fonnatiou  of  the  last  limestone  in  the  valley,  we  see  that  the  lawiof 
nature  have  still  gone  on,  raising  and  lowering  the  land,  while  the  sea  has 
continued  to  deposit  other  series  of  rocks,  one  upon  another,  each  in  il» 
turn  becoming  dry  land,  and  so  on  till  the  last  of  the  coal-formations. 
Then  comes  a  great  convulsion,  when  a  mighty  crack  has  rent  the  hard 
surface  of  the  earth  from  north  to  south,  many  miles  in  length,  and  now 
known  to  geologists  as  the  Crossfell  Fault ;  the  effect  of  which  has  been  to 
raise  the  east  side  into  the  high  mountain-range  of  Crossfell ;  and  to  lower 
the  west  side,  and  form  the  rich  basin  of  the  Vale  of  £den.  So  much  has 
been  done,  between  raising  one  side  and  lowering  the  other,  that  the  Sila- 
rian  and  Old  Red,  which  are  found  at  Shap  Wells  and  on  Kaftland,  hare 
been  brought  to  light,  the  distance  between  these,  from  the  formations  i** 
situ  at  Shap,  to  the  fault  at  Crossfell,  being  about  ten  miles  direct;  and 
the  dip  being  about  one  in  ten,  these  strata  at  present  would  be  about  a 
mile  deep  ;  so  the  upheaval  on  the  one  hand,  and  depression  on  the  other, 
may  be  probable  causes  of  the  dip  we  now  find. 

**  The  volcanic  rocks  causing  this  disturbance,  may  be  found,  at  tlic 
bottom  of  Knock  Pike,  as  a  granite,  pushing  up  a  cone  of  greenstone  ;  nW 
Dufton  Pike  as  a  micaceous  porphyry  ;  and  Murton  Pike  similarly.  At  tlie 
time  of  this  great  disturbance,  as  the  level  of  the  one  side  was  lowered,  the 
New  Red  Sandstone  sea  rushed  over  the  sunken  country,  from  the  north, 
tearing  and  rushing  with  a  mighty  force ;  breaking  up  into  fragments  the 
old-deposited   limestone,  and  mingling  with  the   heterogeneous  mass  a 
matrix  of  red  sand,  etc.,  in  which  way  we  may,  in  all  probability,  account 
for  the  immense  masses  of  breccias  resting  upon  the  older  strata,  in  the 
southern  extremity  of  the  New  Hod  basin.    The  red  sand  brought  by  this 
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the  interreiimg  Tallcnr  so  mnefa,  that,  on  the  Grotsfell 
a  maj  almost  step  from  the  New  fied  to  the  section  of  Uie  Old.  The 
m  wnieh  were  deposited  these  rooks,  eventnally  withdrew,  and  oar 

was  then  added  to  that  di^;nified  portion  of  the  earth's  snrfaee, 
Drr  Land ;'  which  it  maintained  throughout  the  long  ages  of  the 
,  Cretaceous,  and  Tertiary  periods,  subject  to  the  wear  and  tear  of 
,  and  die  conTulsire  tiiroes  of  earthquakes,  till  Divine  Providence 
d  the  icnr  sea  of  the  Drift  era,  to  oo^er  its  naked  surface  witii  a  coat 
'd,  sand,  and  ch^."  It  may  be  here  remarked,  that  the  riiocks  of 
oakes  are  not  unknown  eren  at  the  present  day.  So  latdiy  as  the 
ig  of  the  6th  of  last  December,  this  district  was  visited  l^  a  very 
e  conTulsrre  quirer. 

STT  or  Abts. — 17tk  December. — ''  On  Mines,  Minerals,  and  Miners 
United  Kin^^dom."  By  Bobert  Hunt,  Esq.,  F.B.S.,  of  the  Gorem- 
Ichool  of  Mmes.  A  Taluable  paper  full  of  important  details.  It  has 
sprinted  by  Professor  Tennant  from  the  '  Society  of  Arts  Journal,' 
tuitons  distribution. 

HBOPOLOOiCAL  SooiXTY. — ^This  socioty,  founded  on  theGthof  Janu- 
t,  already  numbers  120  members,  and  has  commenced  its  meetings, 
been  formed  with  the  object  of  promoting  the  study  of  Anthropo- 
a  strictly  scientific  manner;  to  study  man  inaU  his  leading  aspects, ' 
d,  mental,  and  historical ;  to  investigate  the  laws  of  his  oiipn  and 
IS ;  to  ascertain  his  place  in  nature  and  his  relations  to  the  mferior 
>f  Ufe ;  and  to  attain  these  objects  by  patient  investigation,  carefol 
on,  and  tiie  encoursgement  of  aU  resMrches  tending  to  establish  a 
0  sdenee  of  man.  Many  of  the  researches  undertsken  by  this  so- 
ill  fall  iM^timately  withm  the  provinces  of  G^logy  and  ArciuBology . 
llowing(%uncil  has  been  appointed : — PresideiU — ^Dr.  James  Hunt, 
,  F.B!S.L.,  For.  Associate  Anthropological  Society  of  Ptois,  etc. 
^rendenU — Captain  Bichard  F.  Burton,  H.M.  Consul  at  Fernando 
;. ;  Sir  Charles  Nicholson,  Bart.  Honorary  Secretary — C.  Carter 
Esq.    Honorary  Foreign  Secretary — ^Edwara  B.  Tylor,  Esq.    Ho^ 

Asiiitant  Secretary — ^Alfred  Higgins,  Esq.  Treasurer — R,  S. 
)ck.  Esq.,  F.S.A.,  F.B.G.S.  Cottnci/— Eudolph  Arundell,  Esq. ; 
!.  Blackstone,  Esq.,  M.A.,  F.E.G.S. ;  W.  BoUaert,  Esq..  F.E.G.S. 
liem.  Univ.  Chile  and  Ethno.  Sees.,  London  and  New  York ;  Luke 
Esq.,  F.E.S. ;  J.  F.  Collingwood,  Esq.,  F.G.S. ;  G.  D.  Gibb,  Esq., 
F.G.S.;  J.  Hughlings  Jackson,  Esq.,  M.D.,  M.ILC.P.;  S.  J. 
5,  F.G.S.,  F.S.A.,  F.B.S. ;  Edward  Pick,  Esq^  F.E.S. ;  T.  S.  Pri- 
Esq. ;  William  Travers,  Esq.,  M.E.C.S. ;  W.  S.  W.  Vaux,  Esq.. 
F.S.A.,  .F.E.S.L. 


NOTES   AND   QUERIES. 

7ICIAL  Caters. — A  cave  has  been  lately  discovered  in  New  Hamp* 
America),  whence  the  Indians  of  New  England  are  supposed  to 
stained  their  arrow-heads  and  flint-instruments.  The  cave  is  an 
I  excavation,  twentv-eight  feet  long,  twelve  wide,  and  eight  or  ten 
ith  a  narrow  moutn,  in  a  jasper  vein  enclosed  in  "  granite.*'  of  a 
lountain-spur  on  the  banks  of  the  Androscoggin,  one  and  a  half 
om  Berlin  Falls. 
Tl.  P 


=1  n 

ji    si 


a 


3| 


■l-'HI*~H_L 


if 


-5    af 


111  "i 


tU  "4 

"J?  li 


is  Ss| 


^ ..  ll 

i|sl3l|  1|  III 

hlaS.-f  II   |.-a 


f     «  "  o 

1  li^ 


iiiip^iijiii  mm  I  III 

^aj  g  ^3gaalag  fa  all  g  III 


JIN 


I  tilt  I 


'3      i 

lllall'll 


^1   ■ 

-:  Iq  »•  g   i 

S=i3    a    So-  5 

ss^:i  f  III 

ir 


ii: 


llf 


iJi'l  I  if  I  III 


- 1 


a  i 
$1 


11 


II    -     I 
ii    I  .  I 

^  h  t  ^-  s 

t^  -51       ill 

5  Ii.  i  .s  I 

o    «a^    o    g;   t: 

s>,:5»s«   3   a     I 
fiias^"^    5    3-1 

fc|l|°s  !•  SB  3 
lhs':.|l  I  i^Ai 

lllfiflillfllf 


il  'I . 


Ii 


p 


b^33|  l.l 


lllfi: 


I  ^1  I 


il 


* 

. 

1 

1 

i 

1 

1 

W 

ffi' 

Sf"! 

1=*- 

f 

i    S 


II 


'.    ^ 


I    "■.';«ii=3»''^   .-OS'S 

I  IlilUll! 


ih 


n 


BO  a  ° '^ 

UilJ  ill  Hm 


"•T6S-:sSS 

5°'"  g  If  35 


f,- 


a"i^g<5a^'a'   a« 


|1|3|4: 


I  li 


l«i 


110 


THE  GEOLOGIST. 


t 

■      ■ 


Note  on  ▲  Pbogbe98iyb  Change  in  the  Fobm  of  the  Eai 
If  it  be  assumed  that  the  earth  has  cooled  to  its  present  temperatw 
a  state  of  incandescence,  it  will  follow  that  its  form  is  subject  to 
pro^^ssive  change.  Let  A  C  B  D  be  the  spheroid  of  eqnilibrium 
epoch,  the  form  of  this  spheroid  depends  on  its  maf^nitude  and  ther 
of  rotation.  If  either  of  these  changes,  the  form  viill  change.  ^ 
C  the  spheroid  A  C  B  D  contract,  by  e 

to  the  spheroid  ae  b  d,  whose  snrfac 
be  considered  as  parallel  to  A  C  B  D ; 
the  amount  of  contraction  is  small,  th( 
■D  B  i^  is  equal  to  C  0.  If  these  equals  b.! 
from  both  terms  of  the  ratio  O  B :  0 
ratio  will  be  increased  ;  therefore  O  < 
is  greater  than  O  B  :  O  C ;  that  is,  the 
tonal  diameter  has  a  greater  ratio 
polar  diameter  than  it  had  before  th 
traction  took  place.  The  effect  of  this  is  equivalent  to  a  constant 
mulatioii  of  matter  at  the  equator  in  excess  of  what  is  due  to  the  ▼< 
of  rotation.  This  excess  could  never  attain  to  any  considerable  mag 
so  long  as  the  earth  was  in  a  fluid  state,  as  the  change  would  tak< 
per  grttdum  from  the  old  to  the  new  spheroidal  form  of  equilibrinn 
when  the  external  crust  became  sufficiently  rigid  to  oppose  resista 
the  cliange  of  form,  the  alteration  would  take  place  per  sallum 
weakest  points.  This  is  probably  worthy  of  the  attention  of  those  wh 
the  necessary  qualificatious  for  discussing  mathematically  the  diffict 
intcHKely  interesting  subject — the  physical  causes  of  geological  pheiic 
To  those  who  feel  a  diiliculty  in  iiuderstai)ding  how  contraction  h 
the  centre  can  produce  upheavals /Vow  the  centre,  I  recommend  t! 
lowing  experiment.  Fuse  a  bead  of  carbonate  of  soda  in  the  blc 
flame.  Dip  the  bead  into  a  little  powder  of  silex  and  fuse  again.  ^ 
tlie  cooling  through  a  magnifler.  Conical  hills  st^rt  up  and  moi 
cljuins  are  formed  as  if  by  magic.  The  experiment  may  be  repeats 
number  of  times  with  the  same  bead,  which  proves  that  the  elevatio 
not  caused  by  escaping  carbonic  acid  gas,  but  by  the  contraction  of  1 
ternal  cooling  surface  on  the  int^M-nal  fluid  mass. — G-.  H. 

Mammalian  Kemains  in  the  IIampshlre  Gravel. — Sir, — In  th( 
ber  of  your  periodical  for  Kovember  last,  p.  427,  you  were  good  eno 
publish  a  communication  from  me,  from  which  it  might  be  inferre 
my  inquiries  for  animal  remains,  in  the  gravel  deposits  of  this  neig! 
hood,  had  been  fruitless. 

I  have  since,  however,  by  inquiring  of  gravel-diggers,  been  ma 
quainted  with,  and  have  to-day  seen,  a  molar  tooth  of  an  elephant  fr< 
gravel  at  Swathling,  which  is  a  village  about  three  miles  east  of  this 
This  is  the  only  instance  of  the  kind  in  this  neighbourhood  with  ^ 
am  acquainted  ;  but  I  remcniber  meeting  somewhere  with  the  men 
the  existence  of  mammalian  remains  in  the  gravel  at  a  locality  at  th 
of  the  Isle  of  Wight :  perhaps  you  might  bqable  to  tell  me  if  th< 
any  other  such  fossil-bearing  spots,  in  the  gravel,  recorded  as  exis 
the  county  of  llam])shire  ? 

I  wari  like^iise  shown  to-day  a  bunch  of  sea(?)  shells  from  the 
also  from  the  neiglibourlu)od  o^  iSwathling,  but  from  a  different  loci 
where  the  first-mentioneil  fossil  was  found.  W.  T.  2ficc 

Southampton^  Ffhrvary  U,  18G3. 

New  Species  of  Fish  fbom  the  Cbao. — Dear  Sir, — I  beliei 
up  to  the  present  time  the  remains  of  Placoid  fish  only  have  been  fc 
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tlie  Red  Crag  of  England.    It  is,  therefore,  a  matter  of  importance  to  add 
fi^i  of  any  other  groups  to  its  fauna.     A  friend  of  mine  received  last  year, 
fitNQ  Aldborough,  in  oufiblk,  a  hardened  slab  of  crag,  containing  a  portion 
oftherertebral  column  and  fins  of  a  fish,  which  certainly  did  not  appear 
to  belong  to  any  of  the  forms  before  known.    It  was  shown  to  Proressor 
Hmdey,  who  affirmed  that  it  was  in  too  imperfect  a  state  of  preservation 
to  warrant  any  decision  as  to  its  genus  or  species.     Sir  Philip  Egerton 
likewise  saw  the  specimen,  but  would  not  venture  to  say  more  than  Pro- 
fmoT  Huxley.     My  friend  then  took  his  specimen  to  Dr.  Giinter,  of  the 
British  Museum,  who  is  intimately  acquainted  with  recent  species  of 
fish;  after  a  close  examination  of  the  specimen,  he  came  to  the  conclusion 
that,  judging  from  the  position  and  form  of  the  fins,  the  fish  to  which  they 
beJODij^  was  probably  closely  allied  to  the  common  cod  (Gadus) ;  but  from 
the  absence  oi  any  skull-bones,  and  its  generally  imperfect  state  of  pre- 
servation, it  was  impossible  to  speak  with  more  certainty.    I  enclose  you 
a  sketch  of  the  specimen,  which  measures  nearly  a  foot  in  length.     It  is  to 
be  hoped  that  geologists  visiting  the  neighbourhood  of  Aldborough  will 
take  toe  opportunity  to  make  a  close  exammation  of  the  hardened  slabs  of 
crag,  whicn  are,  I  believe,  abundantly  scattered  on  some  parts  of  the  shore ; 
loal  trust  that  it  will  not  be  long  before  further  specimens  are  obtained, 
which  will  throw  more  light  upon  the  nature  and  affinities  of  the  fish-re- 
mains in  question. 

I  abonla  observe  that  there  is  no  doubt  as  to  the  specimen  being  derived 

from  Craff  strata,  as  the  block  contains  impressions  of  various  well-known 

crag  fossils ;  among  others,  I  may  mention  Emarginulaji^sura,  which,  I 

believe,  does  not  range  lower  than  the  Crag.  Truly  yours,  E.  K.  Lankestbb. 

8,  8amU  Row,  February  6,  1863. 

FiiiKT  Implement  nbab  Norwich. — Sir, — Though  recent  discoveries 
have  made  it  difficult  to  say  where  geology  ends  and  archieology  begins,  I 
cmnnot  but  feel  that  my  present  communication  belongs  rather  to  the 
latter  than  the  former  branch  of  science ;  nevertheless,  I  shall  be  glad  if 
Tou  can  find  a  place  for  it  in  an  early  number  of  the  '  Geologist.' 

I  was  walking,  on  Saturday,  Jan.  18,  1862,  from  Norwich  to  Caistor,  an 
extensive  Roman  encampment  about  four  miles  south  of  the  city,  and  ob- 
served, at  various  places  on  the  road,  heaps  of  flints  intended  for  road  re- 
pairs. They  appeared  to  be  of  three  kinds,  or,  more  correctly,  derived 
from  three  sources,  vie. : — 

1st.  Those  recently  extracted  from  the  chalk  of  the  district. 
2nd.  Those  taken  from  the  supracretaceous  gravel-beds. 
3rd.  Those  which  had  been  picked  off  the  neighbouring  fields,  where 
they  had  been  turned  up  by  the  plough  or  harrow. 

So  far  as  I  could  judge,  the  three  classes  were  kept  separate,  that  is, 
each  heap  appeared  to  consist  of  one  kind  only. 

At  about  two  miles  and  a  half  from  Norwicn  my  eye  casually  rested  on 
A  flint,  which  I  believed  to  be  an  *'  implement,'*  lying  on  a  small  heap  of 
the  third  kind ;  and,  on  stepping  back,  my  first  impression  proved  to  be 
correct,  as  I  took  up  the  '*  implement"  I  now  send  you. 

I  endeavoured  to  discover  its  **  trail,"  but  without  success.  The  workmen 
assured  me  they  had  never  found  anything  of  the  kind  in  the  gravel-beds, 
or  indeed  anywhere.  The  object  was  evidently  new  to  them.  They  were 
of  opinion  that  it  had  been  "  ploughed  up,"  and  picked  off  the  ground  with 
other  stones  for  road  repairs.  The  Kev.  Mr.  Gunn  subsequentljjr  informed 
me  that  it  is  the  only  specimen  of  its  type  which  has  been  f<>und  in  Norfolk. 
You  will  observe  that  it  has  several  iron  stains,  especially  at  some  of 
the  ^ges  and  angles,  and  also  that  it  has  some  slight  traces  of  polish ; 
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ooDBequenoes  and  prooft,  probably,  of  tlie  treatmeBt  it  liaa  endured  tinee 
its  deposition. 

Mr.  Evans,  of  Kernel  Hempstead,  to  whom  I  some  time  since  snbmitled 
it,  has  been  so  kind  as  to  send  me  the  following  opinion  respecting  it  i— 

**  I  have  examined  it  carefully,  and  the  conclusion  to  which  I  arrive  is 
that  it  does  not  belong  to  the  '  Drift  period,'  but  that  it  must  be  elsned 


Flint  IroplemeDt  from  between  Norwich  and  Caittor. 

among  the  implements  of  the  so-called  '  Stone  period.'  The  general  fbrm 
is  very  much  that  of  the  ordinary  stone  '  celt,'  adapted  for  cutting  at  the 
broad  end ;  a  portion,  however,  of  the  edge  has  been  broken  or  worn  away. 
I  am  not  sure  whether  there  are  not  some  traces  of  its  having  been  ground 
on  some  parts  of  its  surface. 

"Judging  from  the  appearance,  I  should  say  that  the  'celt'  had  been 
lying  upon  or  near  the  surface  for  a  considerable  time,  in  rather  a  sandy 
soil.  It  seems  to  be  altered  superficially  to  a  considerable  depth,  and  the 
numerous  rusty  marks  upon  it  testify  to  its  having  frequently  been  brought 
into  contact  with  the  plough  and  harrow,  whose  rude  assaults  its  tough 
constitution  has  enabled  it  to  withstand."* 

*  Extract  of  a  letter  from  John  Evans,  Esq.,  F.S.A.,  F.6.S.,  June  18th,  1862. 
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It  seems  desirable  to  place  on  record  the  discovery  of  specimens  like  the 
ore,  even  though  they  may  add  nothing  to  the  evidence  on  the  question 
human  antiquity. — I  am,  yours,  etc.,  NVm.  Penoelly. 
Lamanta,  Torquay. 

[The  implement  which  1  have  drawn  above,  from  the  8i)ecimen  kindly  forwarded  to 
by  Mr.  Penjrelly,  appears  to  me  to  present  the  singular  appearance  of  having  been 
nufactureii  out  of  one  of  the  large  pointed  implements  of  the  Drift  of  the  Amiens  and 
line  pattern.  All  the  portion  from  a,  d,  by  e^  a,  is  smoothed  by  wear  or  friction, 
ile  the  lines  of  fracture  in  the  remaining  portion,  d^  by  e,  Cy  d,  are  sharp  and  fresh,  of 
^sequent  workmanship,  but  not  of  recent  fabrication. — Ed.  Gf.ol.] 

Mammalian  Remains  at  Dulwich. — In  the  5th  volume  of  the  'Geo- 
\\tiy  page  302,  Mr.  A.  Bott  announced  the  discovery  of  the  tooth  of  a 
imnialian  animal  from  the  Woolwich  beds  near  Dulwich. 
Since  the  publication  of  that  notice,  Mr.  Bott  has  kindly  placed  at  my 
sposal  a  most  accurate  and  beautiful  photograph  of  the  tooth  in  question, 
regret  very  much  that  a  careful  examination  of  it  does  not  permit  me  to 
•cide  with  any  certainty  on  the  generic  position  of  the  animal  to  which  it 
longed.  I  consider  the  tooth  in  question  to  be  a  canine ;  and  after  a 
raparison  between  it  and  the  Corypkodon  of  the  Lower  Eocene  of  Eng- 
ud  and  France,  think  it  highly  probable  that  it  may  have  belonged  to 
at  genus.  The  ideniification,  however,  of  any  species  of  herbivorous 
ammal  by  means  of  one  solitary  canine  tooth  is  exceedingly  to  be  de- 
bated.— C.  Cabter  Blake. 

Extent  of  the  Dhift. — The  low  country  in  the  east  of  England,  north 
the  Thames,  and  all  Wales,  is  more  or  less  covered  with  drift;  but  the 
uth  of  England,  the  Wealden  area  especially,  and  the  country  south  of 
e  Bristol  Channel,  is  in  general  destitute  of  it,  exce])t  at  very  low 
rels  on  and  near  the  shore  at  Brighton,  Selsey  Bill,  etc.  On  both  sides 
the  valley  of  the  Firth,  and  inland  over  the  whole  of  Scotland,  there  are 
imerous  indications  of  glacial  action,  both  in  the  older  boulder-clay, 
avel,  and  later  boiilder-claj^  and  gravels  that  more  or  leas  cover  the 
uriiry,  and  in  the  frequent  striation  of  the  rocks  visible  where  the  drift 
>  been  freshly  cleared.  By  the  Firth  Professor  Ramsay  has  observed 
I'se  striations  to  run  rouj^Lly  from  east  to  west  in  the  main  line  of  the 
Hey;  and  north  of  the  Grampian  mountains,  Professor  Jumieson  states 
at  thev  generally  follow  the  great  slopes  of  the  country  on  the  east  and 
'St  Rides  of  the  chief  watershed.  Tliese  striations,  l^rofessor  Kamsay 
ink;i,  were  probably  formed  at  a  time  when  the  whole  country  was  cased 
ice,  like  the  north  of  Greenland  at  the  present  day,  and  during  the  period 
which  the  older  boulder-clay  was  formed.  This  was  afterwards  sub- 
LT^^ed,  and  the  younger  drift  (Je])0sited  ;  and  on  the  re-emergence  of  the 
ni.  a  second  set  of  glaciers,  of  smaller  sizi%  tilled  many  of  the  valleys. 
From  the  great  Laurentiau  chain  to  the  banks  of  the  Ohio,  the  central 
ains  of  North  America  are  more  or  less  covered  with  boulder-clay  and 
ifi,  often  several  hundreds  of  I'oet  in  thickness.  When  removed,  the  rocks 
I  which  those  deposits  rest  are  found  to  be  very  generally  grooved  and 
nated ;  the  striations  running  more  or  less  from  north  to  south.  Ex- 
Jples  are  everywhere  to  be  met  w  ith  in  that  region ;  but  these  occur- 
rices  have  been  more  especially  described  near  the  Falls  of  Niagara,  on 
e  shores  of  the  Hudson,  the  eastern  flanks  of  the  Catskill  Mountains, 
d  along  the  side  of  tiie  escarpment  from  north  to  south  up  to  the  high 
nor  gorge  that  traverses  the  range  from  east  to  west ;  and  by  Mountain 
)»8e,  nearly  3CM>)  feet  above  the  sea,  the  striations  bend  round  and  cross 
'watershed,  as  if,  according  to  Professor  Kamsay,  ^^hen  the  land  was 
)merged  to  a  certain  level,  the  ice,  previously  grating  along  the  side  of 
FOL.  VI.  Q 
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ibc  cscaq>mcnt»  had  found  a  passage  to  the  west,  through  what  is  now  an 

upland  valley. 

Bone-Cave  at  Cbfn,  Flimtshibb. — Cefn  Gave  was  first  explored  by 
the  Rev.  Edward  Stanley,  late  Bishop  of  Norwich,  in  1832.  It  lies  in  the 
rarljoniferous  limestone  of  Denbifrhsnire,  near  St.  Asaph,  in  the  Vale  of 
Cylli-edan,  on  the  west  side  of  the  V^alo  of  Ebwy.  It  is  on  the  side  and 
near  the  top  of  a  steep  escarpment  overlooking  the  river.  Most  of  the 
Ixiiies  were  probably  dragp;ed  in  by  beasts  of  prey,  of  which  it  served  as 
the  den ;  others  may  have  dn^pped  in  through  cracks  in  the  roof.  The 
following  species,  named  by  Dr.  Falconer,  have  been  observed;  many  of 
these  were  in  the  poBsession  of  Lieut. -Colonel  Watkins  Wynne,  on  whose 
property  the  cave  lies: — Elephas  anliqutM,  Rhinoceros  hemiiackun,  Rki- 
Hoceros  fir/wrinus.  Hippopotamus  major ,  Bos,  Cervus^  etc.  No  human 
remains  have  been  found  in  it,  but  human  bones  have  been  found  at  a 
lower  level  in  the  base  of  the  same  escarpment.  In  the  Vale  of  Clwvd 
there  is  much  stratified  drift,  with  ice-scratched  boulders  and  sea-shelu; 
and  Professor  Kamsay  says  the  cave  has  clearly  been  submerged  daring 
the  glacial  or  drift  period,  as  he  and  Dr.  Falconer  have  found  fragments 
of  cockles  and  other  marine  shells  in  the  clay,  and  amongst  the  gravel  and 
stones  with  which  it  is  filled. 

Peat  Sandstone.  —Dr.  Mega  states,  in  *  Hamel>erg's  Journal/  that 
there  occurs  in  the  heaths  of  Hannover  (America)  a  kind  of  moss-bed  pan, 
which  consists  of  sand  cemented  by  peat ;  though,  on  account  of  itscoloar, 
it  is  generally  thought  to  be  eitlier  bog-iron  or  iron-sandstone.  It  is 
formed  by  the  evu])oration  of  bog-water  from  a  uearly  pure  quartz  sand. 
The  grains  of  sand  first  acquire  a  yellow,  then  a  brown,  and  finally  a  dark 
bn)vvn  or  black  colour.  When  the  peat  solution  evaporates,  the  peat  is 
left  in  a  form  no  longer  soluble  in  water.  It  gradually  fills  up  the  inter- 
stices of  the  sand,  and  makes  an  impenetrable  mass  possessing  a  good  de- 
gree of  hardness  and  tenacity.  "When  this  peat  sandstone  is  placed  in 
ammonia  a  dark  solution  of  humic  acid  is  obtained,  and  nothing  but  white 
sand  remains. 

Copper  Age  of  America.— M.  Morlot  has  drawn  attention  to  this  topic. 
Ho  says : — Some  more  light  seems  to  bo  thrown   on    the  date  of  the 
*•  Co|)per  Age  "  by  the  fact  recorded  in  Schoolcraft's  *  Indian  Tribes*  (vol.  i. 
p.  133).    Twelve  miles  from  Dundas,  Canada  West,  there  were  discovered, 
about  1837,  extensive  ossuaries,  and  among  the  bones  were  found  amulets  of 
the  red  pinestone  of  Cot<.'au  des  Prairies  (Minnesota),  copper  bracelets  bke 
those  of  tue  old  graves  in  the  West,  a  Vynda  spirafa  and  a  P.pcrccrta, 
both  from  the  Gulf  of  Mexico,  four  antique  pipes  used  without  stems,  and 
corresponding  with  an  anti(]ue  pipe  from  an  ancient  grave  at  Thunder  Baj, 
Michigan,  a  worked  gorget  of  sea-«hell,  with  red  nacre  and  shell-beads  of 
the  same  kind  a^  those  said -to  have  been  found  in  the  gigantic  mouudof 
Grave  Creek,  Virginia.     AH  this  goes  to  characterize  the  ossuaries  of 
lieverley  as  belonijing  to  the  time  of  the  mound-builders — that  is,  of  the 
**  Copper  Age."    But  these  ossunries  have  also  yielded  some  beads  and 
baldrics  of  glass  and  coloured  enamel  (figured  by  Schoolcraft,  pi.  xxiv.  and 
XXV.).     This  find  is  not  single  in  its  kind,  for  accordiug  to  Schoolcraft 
('Lead  Mines  of  Missouri,'  2nd  part,  1819),  beads  agreeing  completely 
with  those  of  IJevcrley  were  found  in  1817  in  antique  Indian  graves,  at 
Hamburg,  Erie  counl y.  New  York.     Schoolcraft-  di^^tinctly  points  out  the 
beads  as  of  Kuropean  origin.     This  M.  Morlot  thinks  unquestionable,  as 
the  native  industry  of  America  never  produced  glass  or  enamel ;  and  he 
further  states  that  similar  beads  have  been  obtained  in  Sweden,  and  Den- 
mark, and  Germany.    These  beads  are  not,  according  to  Minutoli's  pai>er 
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hk  the  Stained  Glan  of  the  Andentt '  f Berlin,  1836),  of  Eoman  origin, 
d  are  found  in  old  Etnucan  gntTea ;  alBO  in  'Efcypt,  where  they  may 
re  been  mannfactored  at  Alexandria  before  the  Christian  era,  perhapa 
far  bade  as  the  olden  timea  of  the  Phomicians,  who  were  celelmted  for 
nr  f^aaa-waze  aa  well  aa  for  their  commerce  and  their  extensive  navigation. 
10  duooreiY  of  America  by  the  Fhoaniciana  haa  been  strongly  auspeoted 

manyv  and  it  would  acoount,  in  M.  Morlot*a  opbion,  in  a  very  natural 
inner  for  the  tradition  of  the  AUantia.  The  fact  is  in  itself,  he  thmka, 
r  fipam  improbable,  when  we  reflect  that  long  before  the  Christian  era 
a  Alexanarian  aatronomera  knew  the  earth  to  be  round,  and  that  one  of 
em.  Eratoathenea  (third  eentur]^  before  Christ),  calculated  the  cireum- 
ranee  of  the  earth  with  a  surpriaing  degree  of  accuracy.  The  find  at 
Bverley,  then,  goea  to  show,  M.  Morlot  conceives,  that  a  given  moment 
'  the  American  *'  Copper  Age"  coincided  with  a  given  moment  of  that 
oropean  civilisation  to  which  the  enamelled  beads  belonged  and  which 
mla  hardly  reach  lower  down  than  the  Christian  era,  while  it  af»pears  to 
)  aa  far  baek  as  five  or  even  ten  centuries  earlier.  Of  course,  it  is  not  to 
e  understood  that  the  American  "Copper  Age"  was  wholly  parallel 
ith  the  Phasnician  period.  It  may  have  be^n  sooner,  and  may  have 
Mted  later ;  but,  if  wis  view  be  correct,  there  is  thus,  by  indirect  means, 

chronological  determination  for  the  North  American  "  Copper  Age," 
IT  from  precise^  but  which  further  discoveries  will  correct. 

AiGTLLrra. — ^A  new  mineral  under  this  name  was  described  in  a  late 
lumber  of  Newton's  '  London  Journal  of  Arts,'  by  Mr.  Lewis  Thompson. 
Tor  some  yearn  past,  a  nickel  mine  has  been  worked  on  the  estate  of  the 
hake  of  Argyle,  at  Inverary,  and  from  time  to  time  borings  have  been 
uide  to  discover  the  extent  of  the  vein,  and,  from  amongst  the  difierent 
inds  of  minerals  thus  obtained,  one  sample  was  found  by  the  Duke  to 
ossess  the  power  of  reflecting  light.  Tue  mineral  was  found  in  very 
insU  quantitiea,  but  curiosity  oeing  excited  to  know  what  it  was,  a  por- 
ion  was  sent  to  Mr.  Thonipson  for  analysis.  He  asserts  it  to  be  a  com- 
ound  of  lead,  vanadium,  and  sulphur — a  combination  that  he  says  has 
ever  before  been  noticed.  The  orystala  are  very  small  and  by  micro- 
tx>pic  examination  were  found  to  be  12-8ided,  or  dodecahedrons.  This 
iscovery  recalled  to  Mr.  Thompson's  recollection  a  peculiar  kind  of 
opper-ore  he  had  obtained  many  years  n^o  from  near  Fowey,  in  Cornwall. 
!ms  ore  had  always  to  be  melted  by  itself  in  Swansea,  and  the  copper  ob- 
iined  from  it  could  not  be  rolled  in  sheets.  The  cause  of  this  Tias  not 
lamined  into  at  that  time ;  but  as  the  ore  contained  well-formed  crystals, 
tsembling  galena  mixed  with  copper,  Mr.  Thompson  suspected  it  might 
)e  the  same  Kind  of  ore  as  that  obtained  at  Inverary.  Specimens  of  this 
Powey  ore  have  now  been  subjected  to  careful  analysis,  and  found  to  con- 
tain—lead, 60*^;  vanadium,  20*5;  sulphur,  18'7=100.  The  specific  gra- 
rity  is  6*01 ;  the  colour  a  dark  lead-grey,  with  considerable  lustre.  The 
form  of  the  crvstal  is  a  rhombic  dodecahedron.  Before  the  blowpipe  it  de- 
erepitatea  slightly ;  with  borax  it  yields  a  beautiful  bluish-green  oead  in 
the  reducing  flame.  It  is  acted  upon  by  boiling  nitric  acid,  and  afibrds  a 
bright  blue  solution.  Very  small  quantities  have  as  yet  been  obtained, 
bat  mineralogists  may  now  be  led  to  search  for  larger  deposits,  which,  if 
obtained,  will  prove  valuable  to  the  owners  of  the  mmes.  V  anadium  forms 
1  beautiful  dark-blue  colour  on  silk  with  tanno-gallic  acid,  which  is  stated 
io  be  very  permanent ;  but  no  sufficient  supply  of  this  metal  has  yet  been 
)btained  for  its  commercial  use. 
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EEVIEWS. 

The  Land  and  Freshwater  Mollusks  indigenous  to,  or  naturalized  in,  ike 
British  Isles.  By  Lovell  Eeeve,  F.L.S.  London :  Heeve  and  Ck).  18iS3. 

One  thing  must  be  admitted  of  Mr.  Eeeve's  books :  thejr  are  alwajB 
got  out  with  great  care  and  taste.  The  volume  before  us  is  another  ex- 
ample, and  is,  typographically,  and  in  size,  paper,  and  illustrations,  the  bftm 
id/al  of  what  such  a  book  should  be.  It  is  of  most  handy  and  convenient 
size,  clearly  printed,  and  illustrated  with  very  characteristically  and  rerjr 
nicely  executed  woodcuts.  The  matter  is  also  good — we  need  sevcely  ray 
that  of  Mr.  Recvo's  conchological  labours — and  veiy  conveniently  arranged. 
Pirst,  is  an  Alphabetical  List  of  Species,  then  a  Systematic  List,  followed 
by  an  Analytical  Key,  displaying  at  a  glance  the  natural  groups  into  fami- 
lies and  genera,  and  the  clmracteristic  features  of  each  species.  A  map  of 
both  hemispheres  shows  the  Iwundaries  of  the  Caucasian  province,  orer 
which  the  British  species  range,  and  the  position  of  this  area  in  ro8pi?ct  to 
other  areas,  and  the  general  terrestrial  system.  Of  the  bruad,  general 
divisions  of  molhiscan  distribution,  Mr.  Bieve  recognizes  in  the  eastern 
hemisphere  the  following  provinces: — the  Caucasian,  the  West  African. 
South  African,  Malagan,  Australian ;  in  the  western  hemispliere— the 
North  American,  Columbian.  Brazilian,  Bolivian,  and  Chilian  prorince*. 
After  a  brief  description  of  the  a]>pcarance,  condition,  and  extent  of  the 
British  fauna,  we  pass  on  to  some  2K)  pages  of  descriptive  matter,  giving 
the  accepted  names  of  each  species,  its  synonyms,  and  its  characters  and 
habitats. 

So  important  as  fossil  shells  are  in  the  pala?ontological  history  of  the 
earth's  past  states,  a  good  work  like  the  present,  on  British  shells,  cannot 
fail  to  be  of  service  to  the  geologist.     Other  books,  such  as  Ilanleyand 
Forbes's  *  British  MoUuaea,'  exist,  but  such  an  elaborate  and  costly  work  is 
much  beyond  the  attainments  of  ordinary  studenta;    while  Mr.  Reeye'j« 
less  pretentious  and  inexpensive  book  contains  all  essential  inforniarion. 
It  is  by  the  practical  study  of  Bi'itish  shells  that  those  British  geolojjists 
who  are  not  travellers  must  obtain  their  knowledge  for  the  comparison  of 
fossil  mollusks,  and  the  coin])rehension  of  the  probable  conditions  of  their 
ancient  existence.     The  concluding  chapter  of  Mr.  Beeve's  book,  **  On  the 
Distribution  and  Origin  of  Species,"  will  be  read,  however,  by  the  practical 
geologist  and  naturalist  with  much  interest.     We  all  remember  the  late 
Edward  Forbes's  theories  of  Centres  of  Creation,  and  how  fully  the  idea  of 
species  taking  their  origin  each  from  a  single  pair,  the  progeny  of  whirh 
spread  around  and  around  the  birih])lace  of  its  progenitors  into  wider  and 
wider  geographical  areas,  was  accordant  with  popular  notions.     Mr.  Keeve 
takes  a  very  opposite  view,  and  ])leads  for  a  plurality  of  originating;  in* 
dividuals  on  the  following  important  grounds  : — Firstly,  that  land  species, 
with  greater  facilities  of  migration  than  freshwater,  are  less  widely  tm 
evenly  diffused;  secondly,  that  land  and  freshwater  species  of  opposite 
hemispheres  are  not  always  representative,  but  sometimes  identical;  and, 
thirdly,  that  the  range  of  land  and  freshwater  si)ecies  over  areas  or  zoolo- 
gical provinces  indicated  by  uniformity  of  type,  is  not  arrested  by  the  i^* 
tervention  of  seas. 

The  following  extract  will  suffice  to  show  the  important  bearing  of  this 
•liapter  on  geological  science : — *'  The  doctrine  of  the  migration  of  all  the 
individuals  of  a  species  from  a  single  parent  (or  pair)  involves  the  con- 
clusion, that  species  permanent,  as  I  thmk,  in  their  character,  and  immu- 
^ble,  diminish  in  number  in  their  march  from  the  specific  centre  of  a  pro- 
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nee  towards  its  oonfines.  Out  of  the  many  hundreds  of  land-moUusks 
habiting  the  Caucasian  province  at  its  snecific  centre,  only  ninety  have 
ached  tlie  British  Isles ;  of  which  thirty- nve  stop  short  of  Scotland,  and 
neteen  in  Ireland.  Their  profiiress  northwards,  it  may  be  argued,  is 
rested,  to  a  ^reat  extent,  by  a  change  of  climate,  and  in  all  directions  by 
es,  by  mountain-barriers,  by  rirers,  and  by  other  physical  and  unknown 
.uses.  It  will  readily  be  conceded  that  land-species  have  greater  facilities 
'  locomotion  than  freshwater  species  especially  inhabiting  stagnant  ponds 
id  ditches ;  and  it  should  follow,  according  to  the  doctrine  of  migration, 
lat  the  further  off  freshwater  species  are  from  the  specific  centre  of  a  pro- 
ince,  the  more  diminished  in  number  than  land-species  they  would  be. 
lie  very  contrary  is  the  fact ;  out  of  five  hundred  and  sixty  species  of 
lelix  innabiting  the  Caucasian  province,  a  very  large  proportion  of  which 
re  assembled  at  its  specific  centre,  we  haye  but  twenty- four  in  Britain,  of 
rhich  only  eleven  range  throughout.  The  disproportion  in  the  number  of 
[Ilausilia  is  larger  still.  This  genus  is  especially  populous  at  its  specific 
[rentre.  Between  two  and  three  hundred  species  inhabit  Austria  and 
Hungary,  yet  we  have  but  four  in  Britain,  of  which  only  one  ranges 
throughout.  Let  us  nbw  turn  to  the  sluggish  mud-dwelling  Lymnseacea  of 
the  ponds  and  ditches  of  the  province.  There  are  not  six  species,  it  may 
be  safely  stated,  in  all  Europe  more  than  there  are  in  Britain.  They  have 
no  particular  centre  of  creation.  There  is  no  evidence  to  show  wnether 
the  alleged  primogenitors  of  our  British  species  were  created  in  Siberia, 
Hungary,  or  Thibet.  There  is  scarcely  any  variation,  either  in  the  form 
or  number  of  the  species  in  those  remote  localities." 

The  other  topics  are  equally  well  discussed,  and  valuable  facts  brought  to 
bear  upon  them ;  and  altogether,  although  the  arguments  are  very  concisely 
itated,  we  have  very  valuable  considerations  very  lucidly  put.  A  complete 
bibliographical  list  and  an  excellent  index  complete  this  useful  volume,'which 
will  ooubtless,  and  deservedly,  find  a  proper  place  in  most  naturalists' 
libraries. 


Year  Book  of  Facts.  1863.     By  John  Tirabs,  F.S.A. 
Tx>ndon  :  Lock  wood  and  Co.     1863. 

Every  year  Mr.  Timbs  isi^ucs,  and  we  receive,  a  '  Book  of  Facts.*  These 
we  not,  however,  Mr.  Timba's  facts,  but  the  property  of  numerous  people. 
The  book  is,  as  is  well  known,  a  series  of  cuttings  from  various  publica- 
tions, but  not  the  less  a  useful  book  that  it  is  composed  of  the  "  pickings" 
of  wise  men's  brams.  If  we  cannot  always  depend  on  the  jud«»raeiit  and 
knowlcilge  of  the  compiler,  as  displayed  in  his  selections,  or  if  we  should 
think  him  a  little  too  much  attached  to  certain  publications,  and  a  little 
oblivious  of  or  antagonistic  towards  others,  he  at  least  is  not  altogether  un- 
amieable.  for  he  shows  his  partiality  by  naming  and  praising  his  favourites, 
an«l  with  respect  to  the  rest,  merely  uses  their  matter,  and  consigns  to 
oblivion  their  names  and  their  fames.  In  the  present  volume  the  materials 
4^  beyond  the  average  value  of  Mr.  Timbs's  former  year-books  ;  and  be- 
^idw  the  section  devoted  specially  to  Geolojjy,  there  are  scattered  articles 
in  various  other  portions  interesting  to  geologists,  such  as  the  *'  origin  of 
petrt>leum."  *'  machine  for  cutting  coal  worked  by  compressed  air,"  "  Kan- 
eome's  artificial  stone,"  coal  "and  iron  of  South  Yorkshire,"  "artesian 
wells,"  **  secular  cooling  of  the  earth,"  and  '*  the  relations  between  earth- 
quakes and  magnetic  disturbances." 
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Evidence  (u  to  Man*s  Place  in  Nature.    By  Prof.  Hnzley,  F.B.S. 

8ro.    Williams  and  Korgate.    1803. 

This  work,  which  to  biolofi^cal  iDquirers  who  take  an  iDterett  in  tlie 
supreme  question  of  Anthropolo^cal'^cieDce — the  origin  of  man,  and  the 
probability  of  his  derivation  from  an  inferior  form — will  proTe  a  foaree  of 
the  deepest  possible  study  and  examination,  is  now  published.  It  haa  m 
many  points  of  similarity  with  the  volume  of  Sir  Charles  Lvell  on  a  eoe- 
nate  subject,  that  we  shall  prefer  to  discuss  in  a  future  numoer  the  whole 
question  of  man's  antiquity.  In  the  meanwhile  we  select  a  few  of  the 
passages  by  which  Prof.  Huxley  advocates  those  conclusions  to  which  he 
nas  been  led  during  the  past  few  years. 

The  work  is  divided  into  three  essays :  1,  the  Natural  Histoiy  of  the 
Man-like  Apjes ;  2,  the  Kelation  of  Man  to  the  Lower  Amimals ;  3,  the 
Fossil  Eemains  of  Man.  As  the  criticism  of  the  first  two  essays  does  not 
fall  within  the  sphere  of  the  '  Greologist,'  we  shall  confine  our  remarka  to 
the  tliird  essay. 

It  was  Prof:  Huxley's  object  "  to  show,  in  the  preceding  essay,  that  the 
Anfkropini,  or  man  family,  form  a  very  well-defined  g[roup  of  the  Pri» 
mates,  between  which  and  tlie  immediately  following  family,  the  CatarltMi, 
there  is  in  the  existing  world  the  same  entire  absence  of  any  transitional 
form  or  connecting  link,  as  between  the  Cafarhini  and  Platyrhini" 

He  confines  himself  in  his  remarks  to  the  consideration  of  the  aknili 
from  Engis  and  the  Neanderthal,  and  endorses  the  conclusion  of  Sir 
Charles  Lyell,  tliat  the  former  "  belonged  to  a  contemporary  of  the  mammoth 
{E.  priwif/enius)  and  of  the  woolly  rhinoceros  (R.  ticAorkinns),  with  the 
bones  of  li  liich  it  was  found  associated  ;"  and  that  the  Neandertlial  akuU  ii 
of  great,  though  uncertain  antiquity.  Whatever  may  be  the  geological  a)^  of 
the  latter  skull,  he  conceives  it  is  quite  safe  (on  the  ordinary  principles  of 
palaeontological  reasoning),  to  assume  that  the  former  takes  us  to,  at  least, 
the  "  further  side  of  the  vague  biological  limit,  which  separates  the  pweent 
geological  epoch  from  that  which  iramediatclv  preceaed  it.  Ana  there 
can  be  no  doubt  that  the  physical  geography  of  Europe  has  changed  won- 
derfully since  the  bones  of  men  and  mammoths,  hyaenas,  and  rhinoceroses 
were  washed  pell-mell  into  the  cave  of  Engis." 

The  description  of  the  discovery  of  the  Engis  bones  by  Dr.  Schmerling, 
as  well  as  iVof.  Huxley's  notes  thereon,  follow.     With  respect  to  the 
Neanderthal  skeleton,  Prof.  Busk's  translation  of  Sehaaffhausen  is  quoted 
at  length.     In  Prof.  Huxley's  original  observations  he  describes  two  beau- 
tiful photographs  which  he  had  received  from  Dr.  Fuhlrott,  the  first  of 
which  demonstrates  the  p*eat  extension  of  the  thickened  supraciliary  ridges 
beyond  the  cerebral  cavity,  and  exhibits  the  wide  openings  of  the  frontal 
sinuses  upon  the  inferior  surface  of  the  frontal  part  of  the  skull,  into  which, 
according  to  Fuhlrott,  a  probe  may  be  introduced  t/>  the  depth  of  an  inch; 
and  the  second  "  exhibits  the  edge  and  the  interior  of  tne  posterior,  or 
occipital  part  of  the  skull,  and  shows  very  clearly  the  two  depressions  for 
the  lateral  sinuses,  sweeping  inwards  towards  the  middle  line  of  the  roof 
of  the  skull,  to  form  the  longitudinal  sinus."    Prof.  Huxley  concludes  that 
the  posterior  lobe  of  the  brain  of  the  Neanderthal  man  was  exceedingly 
flattened  and  depressed,  and  that  the  posterior  cerebral  lobes  must  have 
projected  consicierably  beyond  the  cerebellum. 

After  dilating  at  length  on  the  varied  forms  of  the  human  cranium,  on 
which  Prof.  Huxley  ofl'ers  some  most  valuable  remarks,  he  arrives  at  the 
conclusion  that  no  comparison  of  "  crania  is  worth  very  much  that  is  not 
founded  upon  the  establishment  of  a  relatively  fixed  base-line,  to  which  the 
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VMMaremenU  in  all  eases  most  be  referred."  such  base-line  being  drawn 
tluoag^  the  centres  of  the  basioccipita!»  basisphenoid,  and  presphenoid 
bones  respectively.    Eramples  are  given  of  this  mode  of  comparison. 

Ptofessor  HuxleY,  we  thmk  rightly,  declines  to  decide  whether  tlie  Engis 
and  Neanderthal  skuIIs  were  more  or  less  prognathous  than  the  lower  ex- 
isting races  of  man,  and  turning  to  the  Engis  skull,  he  says, "  I  can  find  no 
character  in  the  remains  of  that  cranium  which,  if  it  were  a  recent  skull, 
voold  ffire  any  trustworthy  due  as  to  the  race  to  which  it  might  apper- 
tain.   Its  contours  and  measurements  agr^  very  well  with  those  of  some 
Australian  skulls  which  I  have  ezaroined,  and  especially  has  it  a  tendency 
towards^  that  occipital  flattening,  to  the  great  extent  of  which,  in  some 
Australian  skulls,  1  have  alluded.    But  all  Australian  skulls  do  not  present 
ibis  flattening,  and  the  supraciliary  ridge  of  the  £n^  skull  is  quite  unlike 
Hut  of  the  typical  Australian.  On  the  other  hand,  its  measurements  agree 
equally  well  with  those  of  some  European  skulls,  and  assuredly,  there  is 
no  mark  of  degradation  about  any  part  of  its  structure.    It  is,  in  fact,  a 
ftir  average  human  skull,  which  might  have  belonged  to  a  philosopher,  or 
night  have  contained  the  thoughtless  brains  of  a  savage." 

"  The  case  of  the  Neanderthal  skull  is  very  different.  Under  whatever 
aspect  we  view  this  cranium,  whether  we  regard  its  vertical  depression, 
the  enormous  thickness  of  its  supraciliary  ridge,  its  sloping  occiput,  or  its 
long  and  straight  squamosal  suture,  we  meet  with  apelike  onanicters, 
■tnnping  it  ss  the  most  pithecoid  of  human^  crania  yet  discovered.  ^  But 
Aolessor  Schaaflfhausen  states  that  the  cranium,  in  its  present  condition, 
bolds  1033'24  cubic  centimetres  of  water,  or  about  63  cubic  inches,  and  as 
tlie  entire  skull  could  hardly  have  held  less  than  an  additional  12  cubic 
inches,  its  capacitj  may  be  estimated  as  about  75  cubic  inches,  which  is 
ths  average  capacity  given  by  Morton  for  Polynesian  and  Hottentot  skulls. 
So  Isrge  a  mass  of  brain  as  this  would  alone  suggest  that  the  pitlieooid 
tadmcies,  indicated  by  this  skull,  did  not  extend  deep  into  the  organiaa- 
tioo,  and  this  conclusion  is  borne  out  by  the  dimensionfl  of  the  other  bones 
of  thp  skeleton,  given  by  Professor  Scnaaffliausen,  which  show  that  the 
absolute  height  and  relative  proportions  of  the  limbs  were  quite  those  of  a 
Snropean  of  middle  stature.  The  bones  are  indeed  shorter,  but  this,  and 
the  great  development  of  the  muscular  ridges  noted  by  Dr.  SchaafiThausen 
are  characters  to  be  expected  in  savages.  The  Patagonians,  exposed  with- 
out shelter  or  protection  to  a  climate  possibly  not  very  dissimilar  from 
that  of  Europe  at  the  time  during  whicn  the  Neanderthal  man  lived,  are 
Xemarkable  for  the  stoutness  of  their  limb  bones.  In  no  sense,  then,  can 
the  Neanderthal  bones  be  regarded  as  the  remains  of  a  human  being  inter- 
inediate  between  man  and  the  apes.  At  most,  they  demonstrate  the  ex- 
iiteoce  of  a  man  whose  skull  may  be  said  to  revert  somewhat  towards  the 
pithecoid  type,  just  as  a  Carrier,  or  a  Pouter,  or  a  Tumbler,  may  some- 
times put  on  the  plumage  of  its  primitive  stock,  the  Columha  livia.  And 
iodeecC  thouj^h  truly  the  most  pitnecoid  of  known  human  skulls,  the  Nean- 
derthal cranium  is  by  no  means  so  isolated  as  it  appears  to  be  at  first,  but 
kna  in  reality  the  extreme  term  of  a  series  leading  gradually  from  it  to 
tike  highest  and  best  developed  of  human  crania.  One  the  one  hand,  it  is 
closely  approached  by  the  flattened  Australian  skulls  of  which  I  have 
spoken,  rrom  which  other  Australian  forms  lead  us  gradually  up  to  skulls 
juring  very  much  the  type  of  the  Kngis  cranium  ;  and  on  the  other  hand, 
it  is  even  more  closely  ainned  to  the  skulls  of  certain  ancient  people  who 
inhabited  Denmark  during  the  *  stone  period,'  and  were  probably  either 
eontemporancous  with  or  later  than  the  makers  of  the  *  refuse  heaps  '  or 
'Kjokkenmoddings'  of  that  country.     The  correspondence  between  the 
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longitadinal  contour  of  the  Neandertkal  skull  and  that  of  some  of  those 
skulls  from  the  tumuli  at  Borreby,  very  accurate  drawing  of  which  hare 
been  made  bj  Mr.  Busk,  is  very  close.  The  occiput  ia  quite  as  retreating, 
the  supracihary  arches  are  nearly  as  prominent,  and  die  skull  is  as  low. 
Furthermore,  the  Borreby  skull  resembles  the  Neanderthal  form  more 
closely  than  any  of  the  Australian  skulls  do,  by  the  much  more  rapid  re- 
trocession of  the  forehead ;  on  the  other  hand,  the  Borreby  skulls  are  all 
somewhat  broader,  in  proportion  to  their  length,  than  the  Neanderthal 
skull,  while  some  attain  tnat  proportion  of  breadth  to  length  (80:  100) 
which  constitutes  brachycephaly." 

*'  In  conclusion,  I  may  say  that  the  fossil  remains  of  man  hitherto  dis- 
covered do  not  seem  to  me  to  take  us  appreciably  nearer  to  that  lower  pi- 
thecoid form,  by  the  modification  of  which  he  has  probably  become  nliat 
he  is.  And  considering  what  is  now  known  of  the  most  ancient  races  of 
men, — seeing  that  they  fashioned  flint  axes,  and  flint  knires,  and  bone 
skewers,  of  much  the  same  pattern  as  those  fabricated  by  the  lowest 
savages  at  the  present  day,  and  that  we  have  every  reason  to  believe  the 
habits  and  modes  of  living  of  such  people  to  have  remained  the  same  ^m 
the  time  of  the  mammoth  and  the  tichorhine  rhinoceros  till  now, — I  do  not 
know  that  this  result  is  other  than  might  be  expected." 

"  Where,  then,  must  we  look  for  primseval  man  P  Was  the  oldest 
Homo  sapiens  pliocene  or  miocene,  or  yet  more  ancient  P  In  still  older 
strata,  do  the  fossilized  bones  of  an  ape  more  anthropoid,  or  a  man  more 
pithecoid,  than  any  yet  known,  await  the  researches  of  some  unborn  palae- 
ontologist P 

**  Time  will  show.  But  in  the  meanwhile,  if  any  form  of  the  doctrine  of 
progressive  development  is  correct,  we  must  extend  by  long  epochs  the 
most  liberal  estimate  that  has  yet  been  made  of  the  antiquity  of  man." 

Such  are  a  few  of  the  more  interesting  passages  which  we  have  selected 
from  Professor  Huxley's  work.  The  subject  has  been  discussed  in  the 
'  Geologist  *  frequently  during  the  last  two  years,*  and  we  have  no  doubt 
that  the  publication  of  Professor  Huxley's  work,  although  it  appears  late 
in  the  month  of  February,  will  not  fail  to  arouse  the  attention  or  geologisis 
and  anthropologists. 

•  Vol.  It.  (1861),  p.  396 ;  vol.  v.  (1862),  pp.  187,  201,  205, 803,  313, 314,  424,  eU. 
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THE  PAHAT.T.TtT.  BOASS  OF  QLSS  BOY. 

BT  TBI  EdITOB. 

Oi  «eh  lido  of  i  long,  hollow,  deep  nlley,  bounded  bj  du^  and 
lo%inoiiDbuiu,at  sieratipiu  ZMpeotirelf  of  1366, 1188)  and  980  fbet, 
time  itrong  linea  «e  traced  aa  the  mountuo-Bidei,  puallel  to  euh 
otiwr  wd  to  the  boriam,  ud  &t  lerela  exactly  cotreaponding  oa  tbo 
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fit-l.— M«p  of  tbe  Qlen  Hoy  diMriet.    oa',  proh»bl«  glseier-birrier ;  44i  Mwd  Boy, 
Nile  of  the  Mieiabnbci  and  HiedoD>]di ;  /,  Glen  Fintce  ;  r,  Olen  Gutrie  ;  f,  GIcd 

Tirit.    The  white  linei  iadicale  the  "Pinlkl  RoaOi." 

"pposite  slopes, — ao  extraordinsiy  in  their  appearance  as  to  impreas 
toe  moat  uapbiloBopliical  and  incurious  spectator. 

Tbeae  aingaW  and  Bolitaiy  phenomeua,  atthoiigh  long  known  and 
celebTated  by  the  Highlanders  of  that  wild  region  as  the  traditioBal 
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^'orks  of  their  great  ancestors,  remained  unnoticed  by  science  and 
the  world  at  large,  until  that  indefatigable  disturber  of  hidden 
mysteries,  animals,  and  antiquities,  the  tourist  Pennant,  published  in 
1769  a  short  account  of  Glen  Eoy,  in  his* Tour  through  England, 
Wales,  and  Scotland/ 

A  second  description  appeared  in  the  *  Statistical  Survey  of  Scot- 
land,' in  1793. 

The  subject  was  next  taken  up  by  Macculloch,  who  published  an 
admirable  paper,  illustrated  with  views,  maps,  and  sections,  in  the 
Transactions  of  the  Geological  Society  for  1817.     '*  So  rarelj,"  he 
remarks,  "  does  nature  present  us  in  her  larger  features  with  artifi- 
cial forms  or  with  the  semblance  of  mathematical  exactness,  that  no 
conviction  of  the  contrary  can  divest  the  spectator  of  the  feeling 
that  he  is  contemplating  a  work  of  art, — ^a  work,  of  which  the  gigantic 
dimensions  and  bold  features  appear  to  surpass  the  efforts  of  mortal 
powers.     We  cannot  wonder  therefore  that  the  solitary  and  poetical 
Highlanders,  educated  under  mountain  storms,  and  hourly  conversant 
with  the  sublime  appearances  of  nature,  should  attribute  to  the  ideal 
and  gigantic 'beings  of  former  days,  a  work  which,  scorning  the  mimic 
etforts  of  the  present  race,  marches  over  the  mountain  and  the  valley, 
holding  its  undeviating  course  over  the  impassable  crag  and  the  de- 
stroying torrent."     But  however  convinced  the  Highlander  may  he 
that  these  "  parallel  roads,"  as  they  are  called,  were  the  works  of 
Fingal  and  the  heroes  of  his  age,  philosophers  hold  different  opinions 
respecting  them,  and  different  opinions  indeed  they  are  that  they  them- 
selves do  hold.     One  attributes  them  to  water,  another  to  ice,  and 
another  to  a  cataclysmai  wave  surging  and  resurging  over  the  Scotch 
mountains  from  the  Atlantic.  The  matter  was  a  disputed  one  amongst 
philosophers  when  Macculloch  wrote,  six-and-forty  years  ago ;  and  just 
as  he  reviewed  what  others  had  thought  before  him,  and  added  far 
better  information  of  his  own,  so  Mr.  Jameson  (the  newly  appointed 
lecturer  on  Agriculture  in  the  University  of  Aberdeen)  has  recently' 
investigated  these  natural  curiosities  afresh,  and  added  much  and 
moat  valuable  information  of  his  own. 

MaccuUoch's  description  of  the  Glen  Boy  district  and  the  "  parallel 
roads  "  is  very  intelligible,  and  his  suggestion  that  the  latter  were 
water-formed  by  standing  water,  was  undoubtedly  right,  although  the 
science  of  geology  was  not  then  sufficiently  advanced  for  him  to  work 
out  the  whole  subject  to  its  issue.  What  he  saw  however  he  faith- 
fully described.     He  begins  with  the  source  of  the  river,  "  or  rather 
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•t  the  commenoement  of  the  vallej,  since  the  rivera,  which  form  the 
Kojy  rise  in  mountain-torrents,  forming  a  junction  in  the  middle  of 
the  TftUej."    A  low  hill  of  granite  skirts  the  boundary  between  the 
aource  of  the  Spoj  and  the  vallej  of  the  Boy.    At  the  foot  of  this 
hiU,  in  slightly  elevated  boggy  plains,  is  found  Loch  Spey,  the  water 
from  which,  by  a  dediyity  for  some  time  scarcely  perceptible,  runs 
eastward  through  Badenoch   to  fall  into   the  Moray  Eirth.    The 
western  end  of  the  boggy  plain  stretches  for  a  few  hundred  yards  be- 
yond the  head  of  Loch  Spey,  and  then  descends  by  a  sudden  step 
into  the  upper  valley  of  Glen  Boy.     This  valley  is  of  oval  form, 
about  four  miles  in  length,  and  one  or  more  in  breadth,  being 
bounded  on  opposite  sides  by  very  high  mountains.    From  these 
descend  two  streams,  which  unite  about  the  middle  of  the  valley  to 
form  the  Boy.    From  this  junction  the  water  flows  with  a  moderate 
velocity  for  the  space  of  two  miles,  when  the  Glen  suddenly  contracts 
nid  terminates  in  a  rocky  hill  of  low  elevation.    The  water,  forcing 
its  way  for  some  distance  through  a  narrow  pass  between  approach- 
ing rocks,  enters  a  second  glen — the  lower  Glen  Boy.    It  is  in  this 
latter  that  the  "  roads  "  are  chiefly  seen ;  nor  on  entering  the  upper 
from  the  lower  glen  would  it  be  suspected  that  any  similar  appear- 
•nces  existed  in  it.    A  line  however  may  be  observed  on  the  glen-side 
extending  from  the  junction,  which  forms  the  Boy  along  the  face 
of  a  low  hill  towards  the  elevation  in  which  Loch  Spey  lies.     "A 
careful  examination  of  this  line  by  spirit-level  shows  it  to  consist  of 
a  level  narrow  terrace,  which,  if  prolonged  eastward,  would  cut  the 
perpendicular  above  Loch  Spey,  and  if  continued  westward,  would 
meet  the  summit  of  the  flat  rock  that  forms  the  division  between  the 

1 
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Roy. 

Fig.  2. — Section  of  Glcn  Roy,  showing  the  contour  and  the  levels  of  the  three 

"parallel  roads,"  1,  2,  3. 

higher  and  lower  Glen  Boy."  This  summit  is  on  a  level  with  the 
uppermost  of  the  lines  in  the  lower  glen,  the  terrace  being  in  fact  a 
prolongation  of  that  line.  No  other  terrace  or  line  is  found  in  the 
upper  vaUey.  .  . .  Wherever  the  natural  rock  comes  to  light,  these 
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marks  or  lines  are  least  discernible,  being  of  much  unaUer  dimen- 
sions, and  having  a  much  greater  conformity  with  the  natural  slopes 
of  the  hill.    Whatever  loose  matter  occurs  here  conaista  of  large 
fragments  from  the  hiDs  above ;  the  natural  rock  projecta  in  many 
parts  of  the  lines  so  as  to  interrupt  them,  or  they  are  wanting  when- 
ever a  solid  mass  of  rock  occurs  in  their  course.     Independentlj  of 
the  principal  lines,  short  indistinct  traces  of  others  are  to  be  met  with. 
Proceeding  down  the  glen,  a  river  enters  on  the  left,  equal  in  size  to 
the  E07,  and  falling  into  it  by  a  cascade  over  a  rocky  bed.     Here  a 
large  series  of  terraces  are  found,  forming  a  large  terre-plein  at  top  of 
this  lower  glen.    These  terraces  are  of  different  levels,  as  may  be 
seen  in  the  section  and  view  accompanying  this  paper.    The  highest 
of  these  is  on  a  level  with  the  third  principal  ^  road."    SuccessiTe 
stages  of  terraces  descend  to  the  bed  of  the  river,  the  bottom  of  tiie 
glen  being  an  alluvial  flat.    The  general  breadth  of  the  ''roads*' ii 
about  sixty  feet.    Two  glens.  Glen  Turit  and  G-len  Pintec,  open  into 
Glen  Eoy,  and  on  the  sides  of  these  "  roads "  are  also  seen.    It  ii 
near  the  opening  to  Glen  Turit,  that  the  third  or  lowermost  line  if 
first  seen.  The  following  heights  are  given  with  others,  by  Macculloch, 
approximately  by  barometric  measurements : — 

Upper  line  {"  parallel  road  ")  of  Glen  Roy  above  the  Western  Sea  at  Loeh  EQ     .  126S 

Above  the  German  Sea 1268 

Lowest  line  of  Glen  R07  above  the  Western  Sea 976 

Upper  line  above  land  at  Loch  Oich USO 

Lowest  line  above  land  at  Loich  Oich 8S6 

Upper  line  above  the  second  in  Glen  R07 ^^ 

Second  line  above  the  lowest  in  Glen  Roy 213 

Upper  line  of  Glen  Roy  above  the  junction  of  the  Roy  and  Spean 937 

Lowest  line  of  Glen  Roy  above  the  junction  of  the  Roy  and  Spean 6S3 

Upper  line  of  Glen  Roy  above  Loch  Spey 65 

Upper  line  of  Glen  Gloy  above  the  Western  Sea        1274 

Difference  above  highest  of  Glen  Roy 12 

Bottom  of  Glen  Roy  at  upper  end  above  its  bottom  at  the  junction  of  the  Roy  and 

Spean,  or  its  declivity 644 

Height  of  Loch  Spey  above  the  Grerman  Sea 1203 

On  the  left  bank  of  the  Spean,  near  the  junction  of  the  Roy,  a  line 
is  viaible,  corresponding  to  the  lowermost  line  of  Glen  Boy.  It  runs 
about  three  or  four  miles,  but  no  corresponding  line  is  found  on 
the  right  bank  on  the  Spean.  It  finally  disappears  opposite  to 
Teindrish,  where  the  valley  is  so  wide  that  the  opposite  lines  are  four 
miles  asunder.  Glen  Turit  is  at  so  great  an  elevation  where  it  enters 
Glen  Roy,  as  to  exclude  the  two  lower  lines ;  but  forms  a  connection 
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kahmn  GHcn  Boj  and  Olen  Oloy,  riring  befewaen  the  two  And  dia- 
eharging  itiiniten  cm  both  rides.  It  is  important,  MaccuUoch  oon- 
tiiiQes,  to  notioe  that  although  the  opporite  rides  of  Olen  Turit  are 
feiy  Uttle  diarimilar  rither  in  shape  or  eomporition,  thej  do  not 
dfptOj  eihihit  eqoal  traeea  of  the  **  roads.'* 

Olen  Boj  itself  opens  by  a  wide  mouth,  Tsrying  from  fire  to  seren 
udlflSy  into  tiie  great  TaUej  whieh  stretches  from  the  northern  to  the 
weilem  sea;  the  whole  of  this  space  is  uneren  and  hillj.  Applying 
the  Bpirit-lerel  to  a  great  many  points,  Maccullooh  found  them  inferior 
tojfche  lowest  **  road  **  of  Olen  Boy,  with  one  or  two  exceptions.  The 
•pemng  of  Olen  Oloy  is  narrow.  By  a  comparison  of  heights, 
MaesuDoch  ibund  that  Loch  Laggan  to  the  east  is  depressed  809  feet 
Ulow  Loch  Spey,  and  483  feet  below  the  uppermost  **  road  "  of  Olen 
loj.  Supposing  therefbre  that  the  water  stood  at  the  highest  elera- 
tioB  in  G^en  Boy  in  the  present  state  of  the  earth  **  it  would  run  into 
tbaSpey  not  only  by  the  channel  of  Loch  Spey,  but  by  that  of  Loch 
liggin  also.''  For  these  singular  roads,  Maccullooh  offered  (1817) 
fl^ingeniotts  solution  that  they  had  been  formed  by  the  waves,  or 
ittonl  action  of  standing  water.  ^The  absolute  water-leyeV  he 
wi%  ^  which  is  found  to  exist  between  the  corresponding  Une9  both 
11  Olen  Boy  and  in  those  Talleys  which  communicate  with  it,  admits 
if  t  ready  solution  on  the  Bupporition  that  a  lake  once  occupied  this 
•et  of  rallejrs ;  nor  can  it  be  explained  on  any  other.  As  a  free 
ttmmunication  in  one  direction  at  least  still  exists  among  them,  it 
vould  eyen  now  be  easy  to  imagine  the  water  replaced  in  the  same 
ligation ;  the  difficulty  of  confining  it  will  be  u  subject  for  future 
tonnderation.  If,  however,  a  lake  be  considered  the  cause,  it  is  plain 
tbat  the  linet  in  question  were  once  the  shores  of  the  lake ;  and  it 
equally  follows  that  it  had  existed  at  three  different  elevations,  and 
that  the  relative  depths  of  these  three  accumulations  of  water  may  be 
measured  by  the  relative  vertical  distances  of  these  three  lines  from 
the  bottom  of  the  valley.  Thus  the  nature  of  the  retaining  obstacles 
beeomes  more  complicated,  and  adds  materially  to  the  difficulties." 

Having  compared  all  the  appearances  of  Olen  Boy  with  those 
which  are  found  in  existing  lakes,  and  considered  the  probable  changes 
whieh  the  drainage  of  such  lakes  would  effect  on  these  containing- 
TaUeys,  he  proceeds  to  point  out  the  difficulties  with  which  even  this 
hypotheris  is  encumbered. 

''It  has  been  seen,"  he  says, "  that  considerable  deficiencies  may  be 
observed  in  the  courses  of  the  '  lines,'  as  well  in  Glen  Eoy  itself  as  in 
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the  neighbouring  glens.    Some  of  these  anomaliea  indeed  assist  in 
proving  the  probability  of  the  hypothesis ;  . . .  the  remainder,  yet  un- 
accounted for,  may  perhaps  be  explained  hereafter.  .  .  .  One  short 
*  line '  only  is  found  in  the  upper  valley  of  Glen  Eoy ;  yet  all  the 
sides  exhibit  a  general  equality  of  slope,  form,  and  texture ;  nor  isanj 
side  more  than  another,  subject  to  the  action  of  a  visible  wasting 
cause.     A  great  deficiency  of  the  whole  of  the  *  lines '  occurs  also  to- 
wards the  bottom  of  lower  Qlen  Eoy,  and  many  partial  ones  in  other 
places.     Of  these,  some  evidently  arise  from  the  rocky  nature  of  the 
margin ;  and  others  may  perhaps  be  the  consequence  of  the  coinci- 
dence between  the  slope  of  the  hill  and  the  slope  of  the  supposed 
shore.     But  these  causes  will  not  account  for  them  all ;  nor  are  there     | 
sufficient  marks  of  the  action  of  posterior  waste  to  explain  them. 
The  anomalies  of  Glen  Eoy  and  Glen  Speau  in  particular  .  . .  seem  at 
present  to  baffle  all  explanation,  and  in  this  unsatisfactory  state  must 
the  argument  remain.     It  were  well  if  there  were  not  further  diffi- 
culties to  encounter  in  adopting  this  hypothesis,  but  it  is  necessary 
to  enumerate  them.  ...  As  the  level  of  the  upper  Mine '  of  Glen  Boy 
is  higher  than  those  of  many  valleys  which  would  at  present  afford 
passage  to  the  supposed  waters  of  Glen  Eoy  into  the  sea,  it  follows 
that  water  could  not  now  stand  at  that  level  unless  these  apertures 
were  obstructed  to  at  least  a  higher  elevation.     The  determination 
of  the  position  of  these  imaginary  barriers  is  consequently  the  next 
point  to  be  considered ;  as  well  as  that  of  their  number,  since  possibly 
two  of  these  openings  might  be  closed  by  a  single  obstruction."  . .  • 
"  The  uppermost  one  is  of  such  a  height  that  the  water  standing  at 
that  level  would  now  flow  out  by  Loch  Spey  and  Loch  Laggan,  through 
the  valley  of  the  Spey,  into  the  eastern,  and  by  Loch  Eil,  Loch  Sbeil, 
and  Loch  Ness  into  the  western  sea.     The  two  lower  *  lines '  lying 
below  the  barriers  of  Loch  Spey  and  Loch  Laggan,  it  would,  under 
similar  circumstances,  find  its  way  through  the  three  latter  openings 
only.     The  condition  of  the  surrounding  land  must  therefore  have 
so  far  difiered  at  that  time  from  its  present  state,  that  various  dams 
or  barriers  must  have  existed  in  the  course  of  these  openings.  .  . .  The 
conditions  of  the  present  barriers  existing  at  the  source  of  Loch  Spey 
and  to  the  east  of  Loch  Laggan,  are  such  as  to  give  no  reason  to  ima- 
gine that  they  have  once  been  higher.  ...  By  the  removal  of  the  sup- 
posed barriers  to  a  point  below  DalchuUy,  one  obstruction  would  .  . 
answer  .  .  .  the  purpose  of  confining  the  waters  in  this  direction.     If 
this  were  a  mass  of  alluvial  matter  occupying  the  strath  in  which  the 
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janclaoii  of  the  Spqr  And  the  Traim  takes  place,  it  ia  not  difficult  to 

oonoeire  that  it  was  worn  down  bj  the  action  of  the  waters  of  the  Spe J, 

causing  the  drainage  of  tiie  highest  level  in  Glen  Boy ;  or  else  aif)»r 

that  drainage  had  taken  place  by  the  failure  of  some  other  barriers. 

The  flow  of  the  Spey  and  the  Boy  would  then  follow  the  directions  of 

the  intermediate  ground,  and  the  present  courses  of  these  rivers,  as  far 

aa  they  were  then  free,  would  be  established.    If  we  now  turn  to  the 

western  side  of  Olen  Boy,  and  examine  tlie  elevation  and  direction  of 

the  ground  at  its  junction  with  the  vale  of  the  Lochy,  we  shall  see 

that  both  Glen  Boy  and  Glen  Spean  bear  one  common  water-mark  or 

*  line^*  and  unite  in  one  common  wide  valley  before  they  join  the  vale 

of  the  Lochy.    He  imaginary  barrier  most  therefore  be  removed  at 

ksst  to  that  part  of  this  valley  where  the  *  lines '  terminate,  which 

is  to  a  point  beyond  Teindrish. .  •  •  But  the  form  of  this  ground  and 

the  gradual  dilation  of  the  valley  into  that  of  the  Lochy  is  such  that 

no  barrier  could  have  existed  here  without  occupying  the  whole  of  the 

fTMsnt  valley  of  the  Lochy."    Macculloch  therefore  proposes  to  re- 

Bwve  this  barrier  to  an  indefinitely  distant  point  towards  the  sea. 

*'If  • .  •  Glen  Gloy  was  dammed  by  a  barrier  of  its  own,  indepen- 
dfliitiy  of  that  which  occupied  • . .  the  common  opening  of  Glen  Boy 
and  Glen  Spean,  we  multiply  our  difficulties  without  necessity.  A 
eoafciDuonB  lake  must  therefore  be  supposed  to  have  existed  among 
tbe  present  valleys  of  the  Boy,  the  Spean,  the  Gloy,  and  Loch  Lochy, 
bdependently  of  a  portion  of  Strathspey."  Macculloch  then  gives 
t  map  of  the  quantity  of  water  he  presumes  under  these  circum- 
rtanoes  must  have  occupied  the  surroundiog  country,  but  the  po- 
•itions  he  assigns  to  the  barriers,  and  tbe  condition  he  depicts  for  the 
eoontry,  are  not  entirely  such  as  the  glacier  theory,  hereafler  to  be 
oofciced,  will  require.  A  considerable  portion  of  Glen  Lochy  must 
therefore,  he  thinks,  have  formed  a  part  of  this  common  lake,  and  al- 
though he  cannot  determine  its  boundary  in  this  direction,  it  must, 
according  to  his  views,  have  extended  at  least  to  the  north  of  the 
opening  of  Glen  Gloy.  But  that  valley  opeuing  into  what  ^ould 
hive  been  the  middle  of  this  lake,  and  b^ing  constantly  diminished 
from  the  deposit  of  alluvial  matter  from  the  streams,  while  the  per- 
manence of  the  '  lines '  upon  the  hills  shows  that  they  have  under- 
gone no  violeut  changes,  Macculloch  does  not  incline  to  put  any  bar- 
rier there.  If  he  attempts  the  great  Caledonian  valley,  he  gets  en- 
tangled in  a  series  of  similar  difficulties ;  in  short,  he  does  not  find  it 
possible  to  "  fix  upon  a  point  which  shall  satisfy  the  requisite  condi- 
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tions/'  He  then  tries  the  lower  end  of  Loch  Lochj,  which  tenninttei 
in  a  wide  alluvial  plain ;  and  urges  that  if  any  probable  place  can  be 
selected  here  for  the  barrier,  it  is  '^  at  the  narrowest  pari  of  the  open- 
ing which  lies  at  Fort  William,  between  the  skirts  of  the  nmge  below 
Beu  Nevis  and  the  opposite  heights  of  Ard  Gbwar."  He  then  refen 
necessarily  to  the  other  free  opening  which  exists  for  the  supposed 
lake  through  Loch  Shiel  and  Loch  Moidart.  Another  barrier  must 
therefore  be  interposed  in  this  direction ;  and  thus  there  will  be  formed 
a  large  lake  occupying  Glen  Roy  to  some  point  beyond  the  present 
course  of  the  Spey  and  Glen  Spcan,  with  the  whole  of  Loch  Laggan 
and  Glen  Gloy,  the  great  Caledonian  valley,  from  a  point  of  which 
he  docs  not  pretend  to  define  the  northern  limit,  to  Port  William ; 
Loch  Arkeig  and  a  part  of  the  valley  which  indudctt  it,  and  finilly 
the  western  valley  of  Loch  Eil  to  some  uudefinable  point  lying  to- 
wards Loch  Moidart  and  the  western  sea.  The  whole  of  this  limit, 
he  admits,  is  not  demonstrable,  but  he  considers  the  similarity,  if  not 
the  actual  community,  of  the  "  lines  "  of  Glen  Boy  and  Glen  Gloy 
demonstrates  that  a  portion  or  the  whole  of  Loch  Lochy  was  indaded 
in  it. 

Here,  therefore,  a  serious  difficulty  arises.     This  is  the  total  ab- 
sence of  all  corresponding  watermarks  on  the  borders  of  Loch  Lochy, 
as  well  as  on  the  principal  extent  of  the  borders  of  Ijoch  Laggan  and 
the  valley  of  the  Spean.     There  is  a  set  of  common  features  through 
the  whole  tract, — the  same  rocks,  the  same  slopes,  the  same  causes  of 
waste ;  yet  the  watermarks  are  strongly  defined  through  a  portion  of 
this  wide  space,  while  they  are  totally  wanting  in  others.     The 
complete  and  sudden  transition  from  the  uppermost  line  of  Glen 
Koy  to  the  next  succeeding  one,  and  finally  to  the  present  bottom  oi 
the  valley,  shows  a  perfect  draining  of  the  whole.     Macculloch  thinks 
that  the  lake  which  occupied  these  valleys  subsided  at  three  different 
intervals ;  and  further,  that  the  more  probable  supposition  is,  that 
these  three  drainings  took  place  at  the  same  point ;  and  he  assumed 
it  most  convenient  to  take  the  present  and  lowest  communication, — 
the  exit  of  the  water  of  the  Spean  and  Eoy  as  that  point.     "  Here 
then,*'  he  says,  ^'  we  must  imagine  a  dam  has  existed,  not  gradually 
worn  down  by  the  slow  corroding  action  of  the  river  issuing  from  the 
lake,  but  by  three  successive  failures  occurring  suddenly,  or  at  least 
within  short  intervals  of  time.      Had  much  time  elapsed  between 
these  intervals,  the  several  lines  must  have  been  more  obscurely 
marked,  or  intermediate  ones  of  smaller  dimensions  must  have  been 
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visible.  .  .  .  Admitting,  then,  that  the  corroding  action  of  the  waters 

of  the  Spean  and  Eoj,  operating  on  an  alluvium  at  the  exit  of  the 

Lochy,  had,  hj  destroying  a  portion  of  the  harrier,  discharged  that 

portion  of  the  lake  which  stood  above  the  second  line  of  Glen  Hoy, 

a  vertical  distance  of  82  feet,  we  have  still  left  standing  the  other 

barriers,  of  the  existence  of  which  we  cannot  doubt,  although  their 

places  cannot  be  precisely  assigned.     By  what  operation,  then,  were 

these  lowered  ?     If  by  any  causes  of  a  nature  similar  to  those  which 

we  see  in  daily  action  on  the  surface  of  the  earth,  it  must  have  been 

by  the  flowing  of  rivers  upon  them.     Thus  the  flow  of  the  Ness  and 

the  Spey  towards  the  sea  might  have  lowered  the  land  in  these 

directions  to  their  present  level,  and  thus  the  exit  of  Loch  Shiel 

might  have  destroyed  the  barrier  to  the  west ;  while  the  repeated 

Mures  of  the  supposed  barrier  at  the  mouth  of  the  Lochy  had,  in 

the  meantime,  produced  the  complete  drainage  of  Glen  Hoy  and  Glen 

OIoj,  and,  with  the  exception  of  Loch  Laggan,  that  of  the  Spean." 

Macculloch  himself  felt  the  difficulties  he  had  to  contend  with,  and 
these  he  puts  forward  so  openly,  so  honestly,  and  so  undiaguisedly, 
that  we  feel  that  his  facts  at  least  are  carefully-gathered  truths,  and 
that  we  can  depend  upon  them.  "  I  know  not,"  he  frankly  says, 
''that  the  direct  arguments  which  have  been  here  stated  are  sufficient 
to  prove  that  hypothesis,  respecting  the  *  lines  *  of  Glen  Hoy,  which 
appears  to  be  the  best  founded ;  or  whether,  combined  with  these 
indirect  ones,  which  prove  the  impossibility  of  the  two  others,  and 
the  high  improbability  of  the  third,  they  may  be  held  sufficient  to 
establish  its  truth.  I  have,  however,  shown  that  although  it  still 
labours  under  unexplained  difficulties,  no  physical  impossibility  is  in 
any  way  opposed  to  its  superior  probability  ;  we  may  therefore  admit 
its  claim  for  the  present,  at  least  so  far  as  to  justify  us  in  examiniug 
the  geological  consequences  likely  to  result  from  it.*' 

Moreover,  Macculloch  distinctly  saw  that  the  causes  he  had  as- 
signed for  the  appearances  in  Glen  Eoy  were  attended  by  couse- 
queaces  materially  affecting  the  notions  which  had  been,  with  every 
appearance  of  reason,  entertained  relative  to  the  ancient  state  and 
posterior* changes  of  the  great  Caledonian  valley.    "  It  is  conceived,*' 
he  gays,  **  by  many  persons  that  Scotland  was  once  entirely  or  par- 
tially divided  in  this  place  by  the  sea,  the  highest  elevation  of  the 
present  land  being  90  feet.     By  the  constant  descent  and  accumula- 
tion of  alluvium  from  the  mountains,  it  is  supposed  that  the  dams 
iare  been  formed  which  now  separate  Loch  Oich  both  from  Loch 

VOL.  VI.  S 
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Ness  and  Loch  Lochy,  while  these  lakes  have  been  disjoined  from  the 
sea  by  the  large  alluvial  plains  that  now  extend  from  them  at  each 
end,  along  the  courses  of  the  Lochj  and  the  Ness.  The  operations 
required  in  constructing  the  Caledonian  Canal  have  ascertained  the 
reality  and  extent  of  these  alluvia,  while  daily  observation  shows 
that  they  are  in  many  places  at  least  receiving  an  augmentation, 
that  has  a  tendency  at  some  far  distant  period  to  obliterate  the  lakei 
and  convert  the  whole  into  one  prolonged  strath,  of  which  the  future 
summit  will  be  Loch  Oich  or  some  point  in  its  vicinity.  If,  indeed, 
we  examine  the  changes  which  the  lakes  of  Scotland  are  now  unde^ 
going,  we  shall  fmd  that  they  are  receiving  accumulations  of  allavial 
matter  at  all  the  points  where  they  are  fed  by  the,  surrounding 
streams,  while  a  comparatively  small  quantity  of  this  alluvium  is  car- 
ried towards  the  sea.  The  result  of  this  operation  is  to  obliterate 
them  and  to  convert  them  into  alluvial  vallcvs  or  straths.  Instances 
of  this  revolution,  more  or  less  perfected,  are  numerous ;  while  no 
case  of  the  obliteration  of  a  lake  by  drainage,  similar  to  that  of  Glen 
Roy,  can  be  pointed  out." 

But  it  is  at  this  point  of  his  argument  that  Macculloch  encounters 
the  most  serious  objection  to  his  theory ;  not  that  that  theory,  as  far 
as  the  ancient  existence  of  a  lake  in  the  Glen  Hoy  region  is  con- 
cerned, is  erroneous ;  not  that  he  was  wrong  in  attributing  to  the 
action  of  the  standing  water  of  that  lake,  the  erosion  of  the  **  parallel 
roads  "  of  that  and  the  neighbouring  glens  ;  but  the  difficulty  existed 
in  finding  some  natural  way  of  constructing  and  in  accounting  by 
known  physical  causes  for  the  total  demolition  of  the  barriers,  con- 
sidered as  barriers  of  earth,  whether  of  rock  in  situ  or  of  accumu- 
lated alluvia.     He  feels  this  difficultv  acutely,  it  is  evident,  for  al- 
though  he  may  be  said  to  have  completed  his  subject,  he  still  goes 
on,  through  a  dozen  quarto  pages,  to  comment  on  the  difficulties  of 
this  position  and  to  otter  explanations.     "It  is  not,  however,  incon- 
ceivable,*' he  says,  "  that  the  causes  which  are  now,  by  the  accumula- 
tion of  alluvium,  obliterating  the  existing  lakes,  should,  under  some 
variation  of  ground,  have  heaped  a  barrier  on  the  course  of  a  valley, 
and  generated  at  one  period  a  lake  which  they  were  afterwards  de- 
stined to  destroy,  or  which,  accumulating  strength  by  confinement 
while  the  oppo^ed  barrier  was  undergoing  a  slow  waste,  should  sud- 
denly break  its  bounds  and  again  desert  tho  valley  which  it  had  been 
previously  compelled  to  occupy" 

This,  however,  is  an  argument  which  carries  its  own  conviction  of 


ICAOEtE — THB   PABALLIL  B0AD8   OF   GLEN  BOT.  131 

llacj,  because  the  causes  which  were  in  operation  to  form  a  barrier 
alluvial  matter  could  not  be  at  the  same  time  causes  of  destruc- 
ju.  If  anj  causes  were  in  action  capable  of  forming  a  barrier 
*  fine  earthy  deposit  to  the  height  of  927  feet  above  the  bottom  of 
^len  Bov,  the  same  causes  could  not  possibly  act,  at  the  same  time, 
1  producing  ''a  slow  waste'*  in  the  opposing  barrier.  Besides, 
aking  the  opposite  view,  that  the  lake,  by  the  accumulation  of  its 
prater  pent  in  by  the  barrier,  acquired  weight  enough  to  burst  it, 
what  has  become  of  the  remains  of  such  a  gigantic  mound  ?  It  could 
not  have  been  washed  away  totally,  and  not  have  left  a  wreck  behind. 
Macculloch's  acute  mind  saw,  too,  the  difficulty  of  removing  the  other 
earth-barriers,  which  must  have  remained  after  the  breaking  down  of 
this  oue ;  "  and  other  causes,**  he  adds,  "  which  we  know  not  where 
to  seek,  must  be  found  to  explain  the  removal  of  alluvia  from  points 
where  they  appear  at  present  to  be,  on  the  contrary,  accumulating." 

Such  in  the  main  are  the  natural  features  presented  by  Glen  Roy ; 
and  such  the  excellent  views  put  forward  by  MaccuUoch.  That  the 
"parallel  roads  *'  have  been  formed  by  water  action,  and  are  in  point 
of  fact  ancient  lake-shores,  few  are  or  have  been  much  inclined 
to  doubt.  But  the  difficulty  has  been,  as  we  have  said,  to  find  the 
barriers  which  held  up  the  lake.  MaccuUoch  lived  before  these  days 
of  glacial  theories,  and  he  looked  for  a  solid  barrier  of  rock  or  earth ; 
and  it  was  naturally  considered  that  if  such  a  barrier  had  existed, 
some  traces  of  its  ruins  should  remain.  Agassiz,  some  years  since, 
suggested  the  possibility  of  the  Glen  having  been  blockaded  by  gla- 
ciers, but  did  nothing  towards  proving  the  case  beyond  giving  out 
that  suggestion. 

Glacier-action,  however,  would  eliminate  all  these  incongruities 
from  Macculloch's  theory.  A  wall  or  barrier  of  ice  would  melt  away 
and  leave  comparably  to  a  bank  of  earth  but  very  little  trace  indeed  ; 
this  is  the  point  Mr.  Jaraieaon  has  taken  up  to  investigate.  Sir 
Charles  Lyell  has  referred  to  the  parallel  roads  of  Glen  Roy,  and  to 
^Ir.  Jamiesou's  previous  labours  in  that  region,  in  his  recent  work 
*0q  the  Geological  Evidences  of  the  Antiquity  of  Man,'  but  since 
the  labours  there  referred  to,  Mr.  Jamieson  has  communicated  a 
valuable  memoir  on  the  subject  to  the  Geological  Society  of  London 
of  8uch  importance  tliat  it  must  attract  attention  whenever  it  is  pub- 
lished in  the  Society's  Journal.     In  it  he  gives  the  proofs  of  ancient 

• 

ice-action  which  he  has  met  with  in  the  district,  and  even  assigns  the 
places  of  the  glacier-barriers ;   but,  if  we  understand  his  meaning 
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rightly  from  the  portions  of  his  paper  read,  be  seemed  to  retain 
Macculloch's  idea  of  a  deep  lake  behind  this  ice-barrier. 

In  this  wo  differ  in  opinion ;  hence  the  reason  of  our  taking  up  the 
subject  in  this  article.     In  the  discussion  whicb  followed  the  reading 
of  Professor  Jamieson's  paper,  a  great  many  valuable  comments  were 
made.     Mr.  Gwynn  Jeffreys  confirmed  Mr.  Jamieaon's  opinion  of 
the  relationship  in  time  of  the  "parallel  roads"  to  the  great  subroeN 
gence  in  the  Drift  period, — namely,  that  the  "  parallel  roads'*  were  of 
more  recent  date, — and  stated  that  in  the  "  forty-feet  beach,"  out  of 
forty  species  of  shells,  three  quarters  of  the  number  were  Bored 
forms,  and  one  quarter  Arctic,  and  that  this  beach  was  more  recent 
than  the  Clyde  beds,  the  shells  in  which  were  all  of  Arctic  form. 
Mr.  Mallet  seized,  with  his  characteristic  astuteness,  upon  the  diffi- 
culty of  a  deep  lake  being  retained  by  a  barrier  of  ice.     He  made 
some  very  excellent  remarks  upon  the  formation  of  the  roads  bj 
lake- waves,  and  on  the  differences  of  lake-beaches  and  sea-beaches  ia 
respect  to  the  curves  and  heights  of  the  slopes  formed  by  the  shallow 
waves  of  the  one,  and  deep  waves  of  the  other ;  but  he  appeared  to 
us  to  go  all  wrong  in  his  objection  to  the  existence  of  an  ice-barrier, 
by  contesting  that  the  ice  being  of  less  specific  gravity  than  the  water, 
the  water  of  the  lake  would  float  and  overturn  the  barrier, — an  utter 
misconception,  we  conceive,  of  the  case,  which  would  have  been  better 
put  by  making  reference  to  the  absolute  weight  of  the  ice-barrier;  for 
it  is  evideijt  that  the  ///?//i^-power  of  the  lake  water  would  be  i^ 
proportion  to  its  depths  and  that  for  an  object  to  be  floated  from  <yn^ 
side  the  efficient  raising  power  of  the  water  must  be  got  by  doubling 
the  height  necessary  to  float  the  whole  mass  from  both  sides.     Nc^j 
as  the  specific  gravity  of  ice  is  to  water  as  '920  to  I'OOO,  it  is  eviden* 
that  the  heiglit  of  the  water  must  be  at  least  ^th^  higher  than  tb^ 
barrier  to  be  floated,  and  which  kept  it  back.    How  then  was  th® 
water  retained  on  the  one  side,  at  such  an  elevation  above  that  of  th® 
lip  of  the  barrier  itself? 

If  we  conceive  the  whole  region  filled  with  glacier-ic^,  and  that  oXf 
a  period  wlien  the  climatal  conditions  had  changed  from  the  intent?^ 
cold  of  the  glacial  era  to  a  much  milder  temperature, — ^as  is  sho^!**^ 
to  have  been  the  case,  if  the  "roads "  are  subsequent  to  that  epoci*' 
by  the  proofs  of  amelioration  of  temperature  at  the  period  of  tfi*^ 
"forty-foot  beach,"  show-n  in  the  increase  of  Boreal  and  the  dimi^ 
nution  of  Arctic  shells, — it  is  evident  we  must  have  had  the  formation 
of  the  roads  taking  place  at  a  period  of  thaw,  and  therefore  ther*^ 
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might  liare  been  a  comparativel j  shaQow  lake,  caiued  by  the  water  of 
the  melted  ice  austaiaed  in  the  hollowed  surface  of  the  glen-glaciera. 
The  gradual  melting  of  such  glaciers  would  cause  a  weakening  of  the 
retaining  barriers  of  the  glacier-lake,  and  sudden  debacles  might 
occur;  or  the  streams  which  now  run  through  the  glens  may  have 
been  originally  streams  issuing  at  the  feet  of  the  glaciers,  and  cutting 
out  the  valleys  beneath -them;  such  streams  do  undermine  glaciers, 
and  when  the  collapse  of  the  ice  into  the  cavities  or  its  launch  forward 
took  place,  the  lake  on  the  summit  might  be  discharged,  or  it  might 
be  merely  and  placidly  slipped  down  to  a  lower  level  without  any  or 
with  oaly  a  trifling  discharge  of  its  waters. 

It  might  be,  moreover,  that  the  melting  of  the  ice  of  the  remains 
of  glaciers  at  a  higher  level  than  the  surface  of  this  lake,  caused  a 
eontinual  flow  of  the  water  of  the  lake,  and  gave  it  a  cutting-power 
k  addition  to  its  wave-action. 

At  any  rate,  it  seems  more  possible,  as  well  as  more  probable,  that 
fte  lake  was  a  glacier-supported  accumulation  of  water,  than  that  a 
great  barrier  of  ice  should  be  erected  in  front  of  a  body  of  water  to 
that  it  back.  On  the  other  hand,  if  the  glacier  were  formed  across  an 
tUfOi  plain,  where  was  the  water  to  form  the  lake  to  come  from  ?  The 
■opposition,  therefore,  that  the  lake  was  formed  by  the  melting  of  the 
Racier,  and  was  held  up  on  its  hollow  summit,  appears  to  avoid  some 
difficulties  to  which  even  the  glacier  theory  of  the  origin  of  these 
singular  roads  is  open. 


OX  A  NEW  FISn-JAW  FROM  THE  GAULT  NEAR 

FOLKESTONE. 

By  C.  Caeter  Blake,  Esq., 

Sanorary  Secretary  to  the  A  nihropologicdl  Society  of  London,  and  Lecturer  on 

Zoology,  London  Institution. 

My  friend  Mr.  Mackie  has  handed  me  an  interesting  little  frag- 
ment of  jaw,  derived  from  the  Gault  at  Folkestone.  The  length  of 
the  broken  fragment  of  jaw  measures  1^  inch ;  its  absolute  breadth 
{  of  an  inch.  It  contains  three  teeth,  of  which  the  largest  is  conical, 
incurved,  exhibitint^  around  its  thickened  base  a  series  of  sculptured 
linear  depressions,  parallel  with  the  axis  of  the  tooth,  the  interior  of 
which  has  been  converted  into  phosphate  of  lime ;  the  second  and 
the  third  also  exhibiting  similar  characters,  the  third  especially  be- 
ing acuminate,  and  exhibiting  the  natural  apex  of  the  tooth  in  an 
uninjured  state.     The  conformation  of  such  a  tooth  led  my  friend 
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Mr.  Davies  to  compare  it  with  the  homologous  stracture  in  the 
teeth  of  the  Pachyrhizodua  hasalis  of  Agasaiz,  which  is  described  by 
Sir  Philip  Egerton,  F.E.S.,  in  Mr.  F.  Dixon's  'Geology  of  Sussex.'  The 
specimen  figured  in  that  work  was  obtained  from  the  Lower  Chalk  at 
Steyniug.  Tlie  characters,  which  are  given,  are — **  apex  veiy  brittle, 
slightly  curved  inwardly,  and  solid ;  the  base  is  hollow,  and  extends 
into  the  substance  of  the  jaw."  It  is  further  stated  that  in  Sir 
Philip  Egerton's  cabinet  there  is  a  specimen  of  this  fish,  exhibiting 
an  unusually  thick  and  strong  humerus,  as  well  as  large  and  circular 
scales,  covered  with  asperities  so  minute  as  to  be  indistinguishable 
without  the  aid  of  a  glass. 

There  are  many  points  of  distinction,  however,  between  the  Pach^- 
rliizodu^  hasalis  of  Agnssiz,  and  Mr.  Mackie's  specimen.  Apart  from 
the  absolute  size  of  Mr.  Dixou^s  specimen,  which  is  at  least  double 
that  of  the  one  before  mo,  I  am  wholly  unable  to  detect  in  the 
former  any  trace  of  that  curious  sculptured  channelling  which  is  so 
prominent  in  the  latter  specimen.  This  comparison  failing,  Mr.  Davies 
showed  me  some  most  interesting  specimens,  also  from  the  Folke- 
stone gault,  which  exhibited  equally  perfect  evidences  of  this  8cul[)- 
turing.  I  would  therefore  suggest  that  some  temporary  or  provi- 
sional name  should  be  given  to  this  form,  which  differs  from  the 
Pachyrhizodus  hasalis  of  Agassiz,  both  in  its  stratigraphical  habitat 
and  its  odontological  conformation. 

The  genus  Pachyrhizodus,  of  which  comparatively  so  little  is  known, 
has  been  included  in  the  family  Sphyroenoida,  of  the  great  division  of 
Acauthopterygian  (Cycloid)  fishes,  in  close  proximity  to  such  singular 
aberrant  forms  as  Saurodon  and  Sauroccphalus.  We  hope  that  the  day 
is  not  far  distant  when  some  practical  ichtliyologist  may  be  induced  to 
examine  the  whole  series  of  sauroid  fishes,  with  a  view  to  their  ulti- 
mate division  into  precisely  determined  families. 

Pachyrhizodus  olypiiodus,  Blake  and  Mackie. 

Spec.  Char. — Tcclh  with  longitudinal  rows  of  deep  scalpturing,  parallel  with  the 
dental  axis. 


COBEES  PONDENCE. 


GIyiolr2)is^Dura  Den  (Keiiper  Breccia), 

Dkar  Sib, — In  claiininp^  precedence  for  Mr.  Eohert  Walker  as  the  first 
to  make  public  the  fact  that  ]fo1optychias  J'lcm iny i  hciouged  to  the  genus 
Glyptolepis,  I  ought  to  explain  that  this  only  applies  to  making  it  knowa 
in  this  country.     Professor  Pander,  in  his  monograph  on  the  Saurodiptc- 
riui,  stat<?d  his  belief  that  the  scales  supposed  to  belong  to  Plafygnathus 
Jamesoni  and  77.  J^^leviiufji  of  Agassiz,  were  in  reality  the  scales  of  Glyp' 
tolepis  leptopierun.     The  Professor's  only  mistake  in  this  heing  that  those 
scales  helonged,  not  to  G.  IfpfopfeniSy  hut  to  a  distinct  species  of  Glypto* 
lepis,  which  may  he  called  G.  Flemintji, 

It  may  also  be  of  interest  to  some  of  your  readers  to  be  informed  that 
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I  Ifttelj  observed  the  "  bone  breccia  "  or  "  osseous  coDglomerate  "  of  the 
Upper  Kenper  Sandstone,  which  I  described  some  years  since  in  a  paper 
read  before  the  Geological  Society  of  London. 

It  is  exposed  in  a  railway  cutting  at  the  village  of  Eipple,  between  Upton- 
on-SeTem  and  Tewkesbury,  and  contains  the  remains  of  spines  of  Loj>hadus 
(Acrodus)  minimus  in  great  abundance.  I  also  recognized  portions  of 
CeratoduM  cloasinus,  of  Quenstedt,  with  scutes  and  other  fragments  of  the 
bones  of  Labyrinthodon.  It  is  the  richest  Keuper-bed  I  know  of  in  Eng- 
land, and  well  worthy  the  attention  of  all  collectors  of  fossils.  Henry  Brooks, 
of  Ledbury,  would  be  a  good  guide  to  the  place,  and  knows  the  bed  which 
is  80  fos8ififero^s.  I  am,  Sir,  yours  obediently,  W.  S.  Symonds. 

Fendoek  Rectory^  near  Tewkesbury,  Feb.  26,  1863. 


Holoptychius  v.  Glyptolepis, 

Sir, — Mr.  Powrie,  in  his  communication  in  the  last  number  of  the  *  Geo- 
logist,' says : — "  The  only  species  of  Holoptychius  on  which  I  have  never 
jet  been  able  to  detect  scales  showing  the  crescent  of  points  is  JT.  Ander- 
mi."  It  may  interest  Mr.  Powrie  and  others  also,  concerned  in  the  ques- 
tion of  Holoptychius  ».  Glyptolepis,  to  learn  that  the  typical  specimen  of 
E,  Anderson i  described  by  Agassiz,  and  figured  in  his  '  Vieux  Gr^ 
looge,'  pi.  22,  f.  3,  now  in  the  British  Museum  collection,  has  the  sculp- 
tural^ or  points,  which  Mr.  Powrie  has  failed  to  detect  in  other  examples 
of  this  species. 

In  confirmation  of  Mr.  Powrie's  statement  that  he  has  detected  them 
OQ  scales  of  all  the  other  species  which  he  has  examined,  I  can  state  that 
they  are  present,  and  well  developed,  on  the  posterior  scales  of  the  fine 
typical  example  of  H.  nohilissimus  from  Clashoennie,  and  also  on  scales  of 
moat  of  the  specimens  in  the  national  collection,  referred  to  this  genus, 
from  Dura  Den,  Nairn,  etc. ;  and  they  are  discernible  on  one  or  two  of 
the  scales  of  the  fragment  of  Platygnathus  in  the  same  collection. 

So  far  as  my  own  observation  goes,  the  *'  crescent  of  points  "  is  entirely 
absent  on  the  scales  of  the  anterior  portion  of  the  body,  but  becomes 
more  and  more  developed  as  the  scales  recede  backwardly — dorsal,  lateral, 
and  ventral — towards  the  posterior  portion.  But  this  particular  sculptur- 
ing i8  by  no  means  a  new  discovery  ;  it  was  observed  by  the  earlier  de- 
8cribers  of  the  genus ;  and  among  others  Hugh  Miller,  in  his  *  Old  Red 
Sandstone,'  describes  them  as  **  an  inner  border  of  detached  tubercles." 
And  M'Coy,  in  his  description  of  H.  Amhrsoniy  says  that  in  all  cases,  the 
anterior  part"  (of  the  scale)  **  is  occupied  by  a  patch  of  rather  coarse  ra- 
diatingly  disposed  granules,  from  whence  the  ridges  arise  that  go  to  the 
free  edcje."  He  intimates,  also,  that  they  are  present  in  his  H.  Sedgicickii. 

Without  offering  any  opinion  as  to  the  distinctive  generic  value  of  this 
wulpturing,  there  is  one  noticeable  character,  which  is  mentioned  by  Mr. 
Mitchell, — the  much  less  degree  of  imbrication  of  the  scales  of  Iloloptycliius 
compared  with  those  of  Glyptolepis  ;  the  scales  of  the  former  consequently 
exhioit  a  greater  exposed  surface,  and  are  not  so  numerous  as  in  the  latter 
gwus.  And  whilst  the  scales  of  Glyptolepis  are  so  very  variable  in  form 
and  sculpturing,  according  to  their  position  on  the  body,  "  whence,"  says 
Professor  Huxley,  "  arises  such  an  amount  of  unlikcness,  that  different 
species  might  readily  be  founded  on  scales  from  different  regions,"  the 
tcalea  of  Holoptychms,  on  the  contrary, — with  the  exception  of  the  pre- 
sence or  absence  of  the  lines  of  points,  and  minor  diilcreuces  of  sculptur- 
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ing  and  iiie. — hew,  in  tbe  ppnenl  ftrle  of  the  bold  wmry  ndges  of 
their  expo«ed  orerirmg  ponions,  a  chancter  vhich  there  is  no  miitaking, 
no  matter  vhat  their  position.  Yours  tmlr, 

W.  Daties. 

March  12, 1863. 


The  Bev.  W.  Allen' 9  Letter  on  Portland  Figures. 

SiB, — Will  von  allow  me  to  mv  a  few  words  on  the  subject  of  Mr.  Al- 
len's letter  in  your  last  number?"   If  his  suggestion  be  correct,  bow  is  it 
that  animalit  of  di^^tinct  pcnera,  if  not  itptciet^  from  any  known  to  haTC  in- 
habited Britain  in  historic  times  are  found  in  the  Middle  and  ^Vf^ 
Oolite?    And,  again,  if  he  be  right  concerning  the  "Upper  Oolite'  of 
Portland,  why  mav  not  the  same  hare  taken  place  with  otner  geologies! 
formations  after  tie  Oolitic  series  ?     And  this  we  know  cannot  well  be,  m 
those  succeeding  it  must  l>e  far  older  than  6-7000  years.    Is  it  not  mon 
likely  that  during  the  Pliocene  period  (when  man  ia  supposed  to  hare 
existed),  the  "  Upper  Oolite  '*  of  Portland  was  submerged ;  and,  u  theiv- 
mains  of  an  extensire  estuary  (in  Dorset  and  Hampshire)  exist  close  it 
hand,  may  not  the  human  remains  referred  to  by  Sfr.  Allen  hare  been 
washed  down  to  the  sea  and  so  deposited  in  the  submerged  strata,  tlun 
that  a  fresh  sedimentary  deposit  has  taken  place,  and  the  whole  fonitt- 
tion  hare  been  again  upraised,  and  rent  almost  throughout,  perhaps  Vf 
volcanic  action  ?    Hoping  you  will  excuse  these  perhaps  somewhat  cnuw 
remarks, 

I  remain,  yours  truly, 

Chables  Jices,  JrK. 

Woodlandty  Thorpe,  near  yanrich,  March  23. 


Xorwat/  Horses, 

Sib, — At  p.  26  of  the  *  Geologist  *  is  an  inquiry  about  the  teeth  of  NorwiT 
horses.  Last  autumn,  in  a  ^'or\\egiau  tour,  a  friend,  Charles  Montapi 
Dou^Iity,  Esq.,  picked  up  by  the  sea,  and  near  the  ^crth  Cape,  the  tooth 
of  a  liur&i — i;^  liich  molar  I  have  forgotten.  It  had  not  the  aspect  of » 
foHhil,  nor  was  it  very  recent,  but,  as  Mr.  Douglity  suspected  Wore  I 
saw  it,  was  certainly  EqvmffussUis.  Although  I  have  often  found  onoor 
own  coaRts  teeth  of  Khuvk  cahalivs  in  exactly  the  same  state  of  preserva- 
tion, this  rannot  be  regarded  as  more  than  suggestive  evidence  ofthcexis- 
tiiice  of  the  foKsil  form,  since  horses  are  not  now  kept  so  far  north. 

I  am,  Sir,  faithfully  yours, 

Habbt  Seblet. 

Camlridye,  March  9,  1863. 


PROCEEDINGS   OF  GEOLOGICAL  SOCIETIES. 

Geolooical  Society.— i^eiri/^/ry  18^^,  1863.—"  On  the  Middle  and 
Um)or  Lias  of  i\\^.  Dorsetsliire  Coait."    By  E.  C.  H.  Day.  Esq. 
The  subdivisions  of  the  Lias  instituted* by  Sir  Henry  de  la  Bcche  and 
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Dr.  Backland  from  stratigraphical  considerations,  and  the  subsequent  modi- 
6cationa  and  farther  subdivision  established  by  recent  careful  comparisons 
of  the  fossils  having  been  briefly  noticed,  the  author  proceeded  to  define 
the  two  portions  of  the  Lias  which  were  treated  of  in  this  paper.  The 
Middle  Ijias  was  stated  to  comprise  all  the  beds  between  the  zone  of 
AmmoiiiUs  eammunU  above,  and  that  of  A,  raricosMus  below  ;  and  the 
Upper  Lias  to  include  the  beds  commencing  with  the  zone  of  A.  communist, 
and  ending  with  that  of  A.  Jurensis ;  or,  all  those  resting  on  the  zone  of 
A,  tpinatus,  and  superposed  by  that  of  ^.  Murchisonifp, — the  beds  formerly 
termed  *  the  Sands  ot  the  Inferior  Oolito '  being  referred  to  the  Upper 
Lias.  The  sections  exposed  at  Black  Venn,  Westhay  Cliff,  Golden  Cap, 
and  Down  Clifis  were  described  in  succession,  the  fossils  found  in  each  bed 
being  given,  as  well  as  the  vertical  range  of  the  Ammonites. 
The  occurrence  of  a  new  genus  of  theBclemnitida)  in  the  Belemnito-bcds 

of  the  Middle  Lias  was  noticed,  and  a  description  of  its  general  features 

given,  with  a  list  of  the  associated  fossils. 
Mr.  Day  then  exhibited,  in  the  form  of  a  generalized  section,  the 

different  Ammonite-zones  into  which  the  Middle  and  LI'pper  Lias  of  the 

Dorsetshire  coast  could  be  divided,  and  gave  lists  of  the  fossils  peculiar  to 

eaeL 

GsoLooiCAL  Society. — March  4i. — "  On  the  Permian  Jlocks  of  North- 
Eastem  Bohemia,"    By  Sir  Bodorick  I.  Murchison,  K.C.B.,  E.R.S. 

The  author,  ac<;ompanied  by  Dr.  Anton  Fritsch,  of  Prague,  made  a 
transverse  section  of  the  rocks  exposed  by  railroad-cuttings  between  Josef- 
■tidt  on  the  S.S.E.  and  Semil  on  the  N.N.W.  These  rocks,  simply  termed 
Both-todt-liegende  by  the  Austrian  and  Saxon  geologists,  are  however  of 
▼ery  varied  mineral  characters  and  of  very  considerable  dimensions.  They 
consist,  in  ascending  order,  of,  1st,  coarse  conglomerate  and  sandstone, 
followed  by  thin  courses  of  schist,  with  fishes  (Palceonisci,  etc.),  and  inter- 
»tpatifiod  igneous  rocks  (basaltic  clinkstone,  porphyry,  etc.) ;  2nd,  alterna- 
tions of  coarse  grits  and  sandstone,  with  large  Araucarites  and  other  plants  ; 
wd  3rd,  of  bituminous  schists,  in  parts  containing  coal,  with  some  layers 
of  limestone,  copper-slate,  etc.,  and  many  fossil  fishes  in  bituminous  fla^- 
rtone  passing  up  into  red-and-green-spotted  sandstones  and  marls. 

This  series  of  rocks,  though  subject  to  local  undulations,  assumes  at 
Liebstadtl  a  steady  dip  to  the  S.K.,  or  away  from  tlie  Riesengebirge ;  this 
Mwell  seen  on  the  railway  between  Liebstadll  on  the  S.E.  and  Semil  on 
the  N.W.,  which  section  was  described  by  the  author  in  detail.  The 
Jgneous  rocks,  chiefly  amygdaloids  and  porphyries  (Melaphyr),  occur  at 
^ous  horizons  in  the  series,  and  are  supposed  to  have  been,  for  the  most 
part,  of  contomporaneous  formation  with  the  regular  aijueous  sodiinents. 

Alluding  to  the  animal  remains,  as  onunicrated  by  Geinitz,  the  author 

•tated  that  he  was  disposed  to  view  tlic  grouj)  as  having  chiefly  an  estuarine 

character,  the  various  sauri:>id  fishes  and  the  coarse  conglomerates  lea«ling 

t«)tLat  inference  ;  at  the  same  time  he  admits  that  portions  of  it  were  i)ro- 

bahlj  freshwater  and  terrestrial  aecuniuliitioiis.     After  pointini^  out  the 

chief  localities  of  the  large  fossil  steins  of  the  Araucarites  and  other  phmts, 

allusion  was  made  to  the  opinion  of  Goppcrt  and  (leinitz.  that  the  fauna  of 

this  group  is,  as  a  whole,  distinct  from  that  of  the  carboniferous  age.     He 

shoirs  that  the  thickness  of  the  wliole  of  these  rocks  in  Northern  boheinia 

18  very  considerable.      At  Erlbach,  in  the  adjacent  country  of  Saxony, 

the  inferior  half  only  of  these  deposits,  or  the  lowtT  ll'>thliei;en(le,  has 

acfiially  been  sunk  through  l>y  a  shaft,  in  search  of  coal,  to  the  depth  of 

23'f()  feet,  as  brought  to  his  notice  by  Professor  Keilhau. 

jn  referring  to  the  general  rehitions  of  these  rocks,  he  suggests  tliat,  as 
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they  vary  very  considerably  in  diflcrent  regions,  they  are  best  defined  br 
the  word.  Permian,  which,  according  to  its  original  definition  by  hiouelf 
and  his  associates  in  Russia,  simply  means  that  such  rocks  lie  between  the 
upper  coal,  on  which  they  rest  unconformably,  and  the  lowest  portion  of 
the  Trias,  by  which  they  are  cohered. 

It  was  observed  that,  in  proceeding  from  north  to  south  (in  eastern 
Germany),  the  Zechstein  thins  out ;  and  seeing  the  vast  dimensions  which 
the  group  assumes  where  true  Zechstein  is  no  longer  traceable,  the  author 
8ug(;osts  that  some  of  the  higher  members  of  the  Bohemian  Kothliegende 
may  represent  that  limestone  in  time.  The  term  Dyas,  recently  applied 
to  the  whole  Permian  group  by  Geinitz,  is  objected  to,  since  it  is  bssed  on 
the  theory  that  the  lower  portion  of  the  Permian  is  exclusirelj  of  fresh- 
water origin,  as  contrasted  with  the  superjacent  marine  Zechstem,  and  also 
because  the  geographical  term  Permian,  involnng  no  theory,  had  pre- 
viously been  widely  adopted,  and  even  used  by  G^inits  himsel?. 

Sir  lloderick  having  expressed  his  great  obligations  to  Dr.  Geinitx,  to 
whose  excellent  work  ('  Dyas ')  he  made  many  references,  and  to  the  name 
of  which  only  he  objected,  concluded  by  presenting  to  the  Society  a  veiy 
largo  collection  of  rock  specimens  of  the  Lower  Permian  of  Saxony. 

March  18. — 1.  "  On  the  Correlation  of  the  several  Subdivisions  of  the 
Inferior  Oolite  of  the  Middle  and  South  of  England."  By  Harvey  B. 
Holl.  M.D.,  F.G.S. 

The  order  of  succession  of  the  subdivisions  of  the  Inferior  Oolite  ob- 
served in  passing  from  the  southern  side  of  the  Mendips  to  the  typicil 
section  of  tiiat  formation  at  Leckhampton,  with  the  litholop^ical  characters 
of  the  strata,  were  described  in  this  paper.  The  classification  of  the  mem- 
bers of  the  Inferior  Oolite  employed  by  Mr.  Hull  in  the  Memoirs  of  the 
Geological  Survey,  was  adopted  by  the  author ;  and  it  was  shown  that  in 
proceeding  from  Bath  northwards,  the  two  upper  subdivisions  may  be  seen 
to  rise,  the  building-freestone  at  the  same  time  becoming  thicker,  while 
at  Aveling  the  Oolite  marl  is  first  seen  interposed  between  the  lower 
ragstoue  and  the  lower  freestone,  and  at  Kailsworth  the  former  is  sept- 
rated  from  the  Oolite  marl  by  the  upper  freestone,  all  these  beds  be- 
coming thicker  towards  Cheltenham,  and  thinner  in  the  opposite  direction, 
towards  Bath.  Dr.  Holl  concluded  with  some  remarks  on  the  strata  exhi- 
bited in  the  EoUing  Bank  Quarry,  and  on  the  geographical  distribution  in 
England  of  the  members  of  the  Inferior  Oolite. 

2.  **0n  the  occurrence  of  large  quantities  of  Drifted  Wood  in  the 
Oxford  Clay,  near  Peterborough."    By  Henry  Porter,  M.D.,  F.G.S. 

The  Oxford  Clay  in  the  neighbourhood  of  Peterborough  having  been 
exposed  in  clay-pits,  the  author  was  enabled  to  carry  on  some  investiga- 
tions regarding  the  fossils  which  there  occur  in  it ;  he  found  the  formation 
to  be  extremely  rich  in  organic  remains,  and,  besides  containing  msuy 
species  of  Ammonites  and  other  Mollusca,  which  he  enumerated,  to  include 
large  quantities  of  drifted  wood,  the  fragments  bearing  on  their  surface 
the  impressions  of  Ammonites. 

3.  " On  a  new  Macnirous  Crustacean  from  the  Lias  of  Lyme  Eegij" 
By  Henry  Woodward,  Esq.,  F.Z.S. 

A  very  perfect  specimen  of  a  Crustacean,  obtained  from  the  Lias  of  Lyme 
Eegis  by  Mr.  Harrison,  of  Charmouth,  was  described  in  this  paper  as  the 
type  of  a  new  genus.  The  nearest  living  analogues  were  stated  to  belong 
to  the  fosdorial  group  Thalassiuidse,  from  which  it  differs  chiefly  in  it» 
much  less  rudimentary  abdomen,  and  the  length  of  its  chelie.  Amongst 
fossil  forms,  this  Crustacean,  which  was  named  Scapheus  aticylochelis,  ap- 
proached most  closely  to  Megacheirus  longimanus,  from  the  Solenhofea 
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limestone,  species  of  which  genus  occur  also  in  the  Oxford  Clay  of  Wilt- 
shire and  the  Oolite  and  Lias  of  Germany. 

The  following  specimens,  presented  to  the  Society's  collection,  were  ex- 
hibited :— 

A  specimen  of  columnar  brown  coal  from  near  the  Basalt,  Gross  Alme- 
rode;  presented  by  W.  J.  Hamilton,  Esq.,  F.R.S.,  Sec.G.S. 

A  cast  of  a  fragment  of  a  tooth  of  Mastodon,  from  a  gravel-pit  at  SwafiT- 
hsm ;  presented  by  C.  B.  Bose,  Esq.,  F.G.S. 

GsoGBAFHiCAL  SociETT. — February  2Srd. — "  On  the  Discharge  of 
Water  from  the  Interior  of  Greenland,  through  Springs  underneath  the 
Ice."  By  Dr.  H.  £ink.  The  whole  of  Greenland  may  be  calculated  to  be 
somewhat  more  than  300,000  square  miles,  and  there  is  reason  to  suppose 
that  a  mountain  range  runs  through  it  from  north  to  south,  dividing  it  into 
two  portions.  There  being  also  reason  to  believe  that  this  water-parting 
lies  nearer  to  the  east  than  west  side.  Dr.  Kink  assumes  that  200,000  out 
of  the  90(),000  square  miles  discharge  their  waters  into  Davis'  Straits  and 
Biffin's  Bay.  Every  glacier  is  a  mountain  river ;  the  upper  part,  turned 
into  ice,  still  continues  to  move,  but  this  change  cannot  extend  so  far  as  to 
comprise  all  the  water  contained  in  the  original  river.  Some  part  of  it 
most  continue  to  flow,  in  a  liquid  form,  either  on  the  top  of  the  glacier  or 
through  channels  underneath  it.  Wherever  the  inland  ice  reaches  the 
sea,  having  a  perceptible  motion  out  into  it,  there  is  always  observed 
1  motion  in  the  water,  in  front  of  the  outer  edge  of  the  solid  ice,  like  that 
id  large  springs  issuing  from  the  bottom.  The  water  looks  as  if  it  were 
1)oiling  or  agitated  by  a  whirlpool,  and  myriads  of  sea-birds  are  continually 
sees  to  hover  about  these  spots,  incessantly  diving  and  snatching  after  food 
in  tlie  brackish  water.  But  the  most  remarkable  thing  is,  that  a  lake, 
lying  dose  up  to  the  ice  at  some  distance  from  the  sea,  presents  phe- 
nomena similar  to  those  in  the  sea  in  front  of  the  ice.  The  water  in 
it  rises  and  falls  periodically.  When  it  rises  the  neighbouring  springs 
frmn  the  bottom  of  the  sea  are  seen  to  decrease  ;  on  the  other  hand,  when- 
ever it  falls,  the  springs  increase.  Dr.  £ink  thinks  that  these  phenomena 
might  be  carefully  observed  at  a  large  ice-fiord  during  the  winter,  and  that 
much  valuable  information  would  be  the  result. 

Manchester  Geological  Society. — January  27th. — Two  beautiful 
ipccimens  of  Aviculopecten  were  presented  by  Mr.  Buttorworth,  of  Moor 
Side.  They  were  remarkable  for  retaining  their  natural  convex  form ; 
ipecimcns  of  this  fossil  being  generally  found  quite  flat.  They  are  from 
toe  large  nodules  lying  ovor  the  Upper  Foot  Coal  at  Doghill,  near  Oldham  ; 
the  first  mine  above  the  Gannister. 

A  conversation  then  took  nlace  respecting  the  marine  shells  found  in  the 
black  shales  on  the  banks  oi  the  river  Tame,  at  Dukiufield.     Mr.  Taylor 
aid  he  had  there  found  a  Goniatites  Listeri  as  large  as  the  palm  of  his 
hind,  and  also  a  crinoidal  stem.     Mr.  Binney  had  found  Orthoceratites  at 
the  same  place.     These  beds  were  generally  looked  upon  as  some  of  the 
lower  series  of  coal-measures  brought  up  by  a  fault ;  but  no  one  has  exa- 
mined thoroughly  the  strata,  and  no  fault  having  been  proved,  tliey  may  not 
nnfairly  be  presumed  to  belong  to  the  upper  coal-field.     Mr.  G.  Charlton 
laid  there  was  a  suflicient  breadth  of  strata  between  those  known  on  each 
side  to  admit  of  the  existence  of  a  fault,  but  there  were  no  indications  of 
one  that  could  throw  up  the  lower  measures  there. 
The  papers  read  were — 

1.  "  On  the  Cambrian  Strata  of  the  Isle  of  Man,"  by  John  Taylor,  Esq., 
being  the  results  of  observations  made  on  the  Manx  Cambrians  during  a 
aeries  of  visits,  but  more  especially  in  the  autumn  of  last  year. 


140  THE    6S0L0018T. 

The  sum  of  Manx  geology  may  be  stated  in  a  few  words.    Along  the 
floutlicrn  coast,  on  each  side  of  Castletown,  and  haying  that  place  as  a 
centre,  the  Carboniferous  limestone  skirts  the  coast.    It  is  separated  into 
two  divisions  by  a  thick  bed  of  dark  and  thinly-laminated  shales,  many  of 
which  are  covered  with  Producti,  etc.   From  underneath  the  lower  hedi  of 
limestone,  wiiat  Mr.  Cumming  calls  the  conglomerate  of  the  Old  Bed 
SaiKlstone,  croi)S  out.    This  bed,  however,  the  author  takes  to  be  a  sort  of 
])assagc  from  the  Carboniferous  downwards,  rather  than  a  representative 
of  the  Devonian  formation.    Certainly  the  Palceontological  evidence  is  not 
in  favour  of  its  being  decidedly  Old  Ked,  for  the  fossils  most  abundant  are 
Orfhh  Skarpii  and  Farosites  polymorpka  ;  both  these  extinct  forms  being 
common  to  tno  U])i)er  Silurian  as  well  as  the  Devonian,  and  the  latter  is 
common  both  to  them  and  the  Carboniferous  limestone.    Striking  off  from 
the  coast  inland,  we  find  that  these  two  deposits  terminate  at  aoout  two 
miles  ;  and  in  going  up  the  Silverburn  wc  see  them  cropping  out,  first  the 
limestone  and  afterwards  the  red  sandstone,  both  abutting  against  the 
highly -inclined  strata  of  the  Cambrian  beds.  The  area  which  the  limestone 
and  red  sandstone  occupy  is  of  a  crescent  form,  having  Poovlash  on  itf 
right  horn  and  Santon-burn  on  its  left :  the  whole  distance  being  much  dis- 
turbed by  outbursts  of  greenstone  and  trappean  dykes. 

From  Port  Ic  Maury,  along  the  north-western  coast,  we  come  upon  the 
slate  rocks,  until  we  arrive  at  Peel,  where  a  dun-coloured  red  sandstone 
rests  upon  them  ;  the  red  sandstone  rocks  lying  at  a  low  angle.  These 
beds  skirt  the  coast  as  far  as  the  Point  of  Ayr,  but  do  not  extend  into  the 
interior  for  a  greater  distance  than  four  miles ;  the  farthest  inland  point  to 
which  they  extend  being  Kirkpatrick,  where  they  are  seen  resting  on  the 
still  highly -inclined  Cambrian  strata.  With  the  exception  of  these  Psho- 
zoic  dei>osits,  and  the  more  recently  accumulated  beds  of  Pleistocene  age, 
the  \\  hole  of  the  island  is  occupied  by  the  Cambrian  formation. 

The  author,  referring  to  an  editorial  note  attached  to  an  article  of  his 

gublished  in  the  *  Geologist '  magazine  of  September  laat,  in  which  Mr. 
alter  observes  that  we  cannot  tell  whether  these  Manx  clay-slates  belong 
to  the  Cambrian  formation  or  not,  until  they  have  been  properly  surveyed, 
says, — "At  the  most,  this  dictum  is  not  attaching  much  value  to  there- 
searches  of  Strickland,  Forbos,  or  Cumming ;  and  any  one  acquainted  with 
but  the  slightest  knowledge  of  the  Welsh  Cambrians,  on  arriving  at  the 
island  would  not  fail  to  recognize  in  its  highly-contorted  beds  the  repre- 
sentative of  the  former.  I  have  no  doubt  whatever  but  that  these  Manx 
beds  belong  to  the  true  Cambrian  system.  So  nearly  are  they  allied  in 
mineral  structure  to  those  of  Wales,  that  practical  slate-dealers  are  unable 
to  tell  the  difference  between  the  slates  obtained  from  the  recently  opened 
quarries  of  the  island,  and  those  obtained  at  Conway.  And  not  only  in 
the  mineralogical  appearance  of  the  beds  is  there  a  similarity,  but  also  in 
the  organic  remains,  few  though  they  be,  which  the  Manx  beds  have 
yielded.  At  the  same  time  we  have  seen  that  the  supposed  representative 
of  the  Old  B*»d  Sandstone,  as  well  as  the  overlying  Carboniferous  lime- 
stone, both  abut  and  rest  on  the  clay -slates  themselves." 

Owing  to  the  contortions  into  which  the  clay-slates  are  thrown,  it  is 
exceedingly  difficult  to  ascertain  their  thickness.  It  cannot  be  less,  how- 
ever, the  author  thinks,  than  several  thousand  feet.  The  general  strike  of 
the  beds  is  E.N.K.,  the  strata  running  in  parallel  mountain-ridges,  of 
which  the  principal  one  is  that  passing  through  Slieanwhallin  and  North 
Barrule.  The  valleys  between  these  principal  ridges  are  mostly  formed 
by  the  synclinal  depressions  of  the  strata — from  one  end  to  the  other — the 
whole  tract  of  the  Cambrians  being  highly  contorted,  and  broken  up  by 
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faults.     So  powerfully  hare  these  contorting  forces  operated,  that  the 
author  has  seen,  within  the  distance  of  twenty  yards,  no  fewer  than  a  dozen 
folding8.     A  good  section,  showing  this  phenomenon,  may  be  seen  along 
the  vertical  coast-line  around  Doudas  Head,  for  a  distance  of  three  miles. 
Again,  on  the  opposite  side  of  iJouglas  Bay,  the  same  feature  presents 
itself ;  and  a  little  further  in  the  easterly  direction,  at  Ouchan,  the  rocks 
bounding  its  little  bay  are  seen  to  form  a  huge  anticlinal  ridge,  the  strata 
passing  over  like  the  roof  of  an  arch.  All  along  this  coast,  as  far  ns  Kamsey, 
the  same  phenomendn  may  be  studied.    At  times,  however,  great  faults 
have  interrened,  arresting  the  agency  which  has  so  folded  the  strata,  and 
taming  it  into  another  curection.    Thus,  on  the  eastern  side  of  Greeba 
Mountain,  the  strata  are  exceedingly  disturbed,  gn^at  veins  of  white 
quartz  intersecting  the  beds.     On  walking  along  the  ridge  of  the  moun- 
tain, and  along  the  strike  of  the  rocks,  we  perceive  this  folding  suddenly 
to  cease,  and  then  the  beds  lie  at  a  steep  angle,  but   quite  free  from 
eontortion.     This  peculiarity  has  been  taken  advantage  of  by  Messrs. 
Ashe,  and  splendid  slabs,  lit  for  street  pavements,  etc.,  are  now  obtained 
from  a  quarry  which  they  have  recently  opened  there.    Again,  on  a  moun- 
tain opposite  to  Greeba,  and  to  the  east  of  it,  at  the  Craig,  we  find  the  beds 
dipping  at  an  angle  of  about  45° ;  but  these  are  finely-laminated  blue  slates, 

r' «  sonorous  and  hard,  and  fit  for  building-purposes.  The  masses  are 
naturally  cloven  into  rhombic  forms.  Further  towards  Peel,  there  is 
aslate  quarry  recently  opened  by  the  Isle  of  Man  Slate  Company,  where  the 
itrata  he  at  a  lower  angle  still,  for  the  dip  here  is  only  about  30^;  the  rhombic 
clearage  still  prevailing.  But  by  far  the  finest  section  is  that  at  Dal  by, 
tod  seen  from  the  coast.  A  fault  occurs  here,  and,  on  the  one  hand  the 
Ws  are  in  nearly  a  vertical  position,  whilst  on  the  others  are  seen  abut- 
ting against  them. 

The  colour  of  these  beds  is  not  persistent.  Near  Douglas  they  have  a 
•ort  of  olive-grey  ;  at  Santou-bum  they  are  of  a  claret  colour;  and  in  the 
ilato-quarries  alluded  to  they  are  perfectly  blue.  Like  many  of  the 
Welsh  slates,  the  surfaces  of  the  lamina;  arc  often  coated  with  pyrites  ; 
and  between  the  chinks  of  the  cleavage  the  faces  of  the  masses  are  nearly 
always  so  coated.  The  degree  of  hardness  is  also  variable  :  in  some  places 
they  are  almost  as  soft  as  common  coal-shales,  whilst  in  others  sulliciently 
hard  and  crystalline  to  take  a  considerable  polish. 

The  organic  remains  are  very  scarce,  and  until  a  few  years  ago  were 
thought  to  be  quite  absent.  A  friend  of  mine,  Mr.  Grindloy,  has,  however, 
discovered  &fucoid ;  and  in  the  quarries  behind  Castle  ilona  Hotel  the 
author  has  discovered  both  fiLcoida  and  the  tracks  or  castings  of  worms  ; 
and  in  the  slate-quarry  of  Messrs.  Ashe,  at  Mount  Craig,  what  he  believes 
to  be  the  section  of  an  Orthoceratite.  Near  Laxey,  ripple-marked  slabs 
are  exceedingly  abundant. 

At  Dalby,  and  very  near  the  spot  where  the  above-mentioned  fault 

occurs,  a  quarry  has  been  recently  opened  in  the  vertical  strata,  w  here 

ripple-marlcs  are,  mostly  plainly,  to  be  seen.  But  by  far  the  most  important 

discovery  Mr.  Taylor  considers  is  that  made  by  him  there  last  Humnier, 

that  one  of  the  vertical  faces  of  the  rock  xsas  distinctly  marked  by  iniprcs- 

aions,  each  about  nine  inches  long,  and  following  each  other  at  a  distance 

ofabjut  two  feet.    .He  says,  "The  impressioiis  were  about  four  inches  on 

each  side  of  a  straight  line,  and  were  alternately  on  this  side  and  on  that. 

Three  such  impressions  were  distinctly  visible,  and  doubtless  on  the  same 

face  of  the  slab  more  would  have  been  met  with,  but  masses  of  over-lying 

rock  intercepted  the  view.     These  impressions  were  described  by  me  in  the 

tliove-meutioued  article  in  the  '  Geologist.'     In  opposition  to  Mr.  Salter, 
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who  had  not  then  seen  the  slabs,  but  only  the  drawing,  and  who  was  of  tbe 
opinion  that  they  were  not  orffanio,  Mr.  Mackie  stated  that  he  had  do 
doubt  of  their  organic  origin,  but  was  of  the  opinion  that  they  belonged 
to  a  gigantic  species  of  Lingula.*  Whatever  they  are,  I  cannot  tell,  I  hare 
simply  brought  them  before  the  notice  of  science,  conscious  that  all  traces 
of  fossils  whirh  arc  found  in  the  Cambrian  beds  will  receive  a  careful  ex- 
amination. Whether  they  bo  actual  footprints  of  some  Chelonian,  or 
merely  imprints,  I  cannot  say ;  but  impressions  of  Chelonions  hare  been 
found  in  the  lowest  Silurians  of  North  America,  and  more  recently,  I  be* 
liere,  in  Scotland.  The  outline  of  these  Dalby  impressions  very  much  re- 
sembles the  dotted  outline  of  the  Protichnites,  figured  in  Owen's  '  F^I«- 
ontology.'  ** 

Thin  veins  of  Anthracite  have  been  met  witli  at  Lazey ;  and  near  to  Bal- 
lacraine,  a  lode  of  impure  gra])hite,  or  plumbago,  crosses  the  valley. 

Granite  comes  up  to  the  surface  in  two  distinct  places  on  the  island,  and 
in  both  instunces  emerges  from  beneath  the  slate  rocks.  The  first  place 
is  at  South  Barool,  and  the  second  at  Dhoon,  about  two  miles  beyond 
Laxcy.  In  both  instances  it  comes  up  as  a  huge  bulging  mass,  or  boss; 
in  the  former  place  occupying  many  square  acres  in  extent.  Around  this 
boss  there  is  a  belt  of  pure  white  quartz,  some  score  or  two  of  yards  wide, 
and  containing  large  flakes  of  mica  interspersed  among  it.  At  the  junction 
of  the  clay -slate  with  the  quartz  the  mica  is  more  abundant,  and  for  a  short 
distance  a  sort  of  mica-schist  passes  into  the  slate-rocks.  In  the  Cambrian 
strata  of  the  island  several  layers  of  rock  are  fine-grained  sandstone,  as  at 
the  eastern  horn  of  Douglas  Bay,  and  again  at  the  **  Quarter  Bridge," 
about  two  miles  from  Douglas.  It  is  in  the  neighbourhoods  of  the  granite 
that  the  metallic  veins  and  lodes  are  richest,  for  at  one  place  the  rozdale 
mines  are  most  profitably  worked,  and  near  to  the  other  we  have  the  ex- 
tensive works  or  the  Laxey  Mining  Company. 

The  Cambrian  strata  in  the  island  bear  evidence  of  extensive  denuda- 
tion, for  most  of  the  valleys  have  been  formed  by  the  literal  scooping  out 
of  rock  ;  and  it  is  not  un frequently  the  case  that  the  hills  on  eacii  side  of 
such  valleys  may  be  seen  to  be  the  abutments  of  great  arches  of  strata 
which  have  once  bridged  over. 

There  is  just  a  glimpse  of  what  this  old  land  may  have  been  compos^ 
of  preserved  in  the  lied  Sandstone  conglomerate.  At  Peel,  where  this 
conglomerate  may  be  traced  resting  upon  the  inclined  edges  of  slates,  the 
imbedded  pebbles  are  many  of  them  of  quartz,  but  none  of  slate;  whilst 
these  are  accompanied  with  limestone  pebbles^  in  which  may  be  seen  fossiU 
of  an  undoubtedly  Silurian  character.  Some  of  these  limestone  pebbles 
are  several  inches  in  length ;  consequently,  thoy  could  not  have  been  car- 
ried from  a  great  distance,  and  the  solid  rocks  whence  they  were  derived 
must  have  been  in  the  neighbourhood  of  the  conglomerate  itself,  at  the 
time  when  it  existed  as  a  rough  shingle  beach.  It  is  therefore  probable 
that  the  parent  rocks  of  these  fossiiiferous  pebbles  once  overlaid  the  pre- 
sent Cambrian  strata. 

2.  "  On  the  Edmond's  Main  Colliery  Explosion."  By  Thomas  Farri- 
Jttond,  Esq. 

*  Tills  is  scarcely  correct.  I  noticed  the  peculiar  fibrons  structure  which  appears  in 
^hc  interstices  bttwepii  the  cast  and  the  matrix,  and  suggested,  or  meant  to  do  no  more 
*J>on  suggest,  that  this  was  possibly  fibrous  shell-structure,  like  that  of  the  Lingida,  ox 
"i"na.  j  should  scarct;ly  like  to  sny  I  believed  in  tlic  former  existence  of  a  Linpula  sii 
^^  ^ight  inches  long.     I  exhibited  the  specimens  kindly  sent  tome  by  Mr.  Taylor  at  the 

**<icting  of  the  Geological  Society,  Febniary,  1863.  Unfortunately,  I  was  not  able  to 
^®. Present;  but  I  could  not  learn  from  other  Fellows  who  were  there  that  any  decided 

I**nion  was  expressed  about  them. — Ed.  Gkol. 
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3YA.L  Society  op  Edinbusgh. — At  a  conversazione  held  by  theEoval 
ety  of  Edinburgh,  on  the  25  th  February  last,  specimens,  maps,  pho- 
Eiphic  views,  and  sketches,  illustrative  of  the  ceology*  and  mineralogy 
^tago.  New  Zealand,  were  exhibited  by  Dr.  Xiaudcr  Lindsay.  They 
isted  of — 

A  series  of  auriferous  rocks  and  deposits,  displaying — 1.  Their  general 
mblance  to  those  of  all  other  auriferous  countries  yet  known.  2.  *'  Bed- 
£,"  or  metamorphic  slates  probably  of  Silurian  age  ;  these  slates  pro- 
ly  form  the  geological  basis  of  the  grater  part  of  Otago,  especially  of 
tral  mountain-ranges,  which  vary  in  height  from  50(X)  to  9000  feet. 
The  general  resemblance  of  these  auriferous  slates  to  the  metamorphic 
es  of  Lower  Silurian  age  of  the  Scottish  Grampians ;  from  this  Dr. 
idsay  suggests  the  probable  difiusion  of  gold  in  Silurian  slates,  and 
their  derived  "  drifts  "  or  alluvium  in  Scotland,  "  nuggets  "  having  been 
^y  found,  according  to  his  statement,  in  Leadhills,  Tweeddale,  Sread- 
flne,  Sutherlandshire,  etc.  4.  "  Drift,"  of  Cainozoic  age :  named — 
»per,  consisting  of  clays,  boulder-clays,  and  "  chopped-slate  "  gravels  ; 
wer,  characterized  by  lignite  beds  and  associated  strata.  The  gold- 
ning  in  Otago  is  mostly  alluvial  digging ;  in  the  Auckland  [Coromandel] 
Id-field  it  is  mainly  quartz  reefing.f  The  chief  auriferous  district  is  the 
sin  drained  by  the  great  central  Lakes  Hawea,  Wanaka,  and  Wakatip, 
dike  Clutha  Kiver,  with  the  feeders  or  tributaries.  The  principal  works 
e  in  the  Tuapeka  and  Dunstan  gold-fields,  and  at  the  Lindis  and  Arrow 
gmgs.    Auriferous  drifts  occur  also  on  tributaries,  mostly  head- waters, 

me  Mataura  [Nokomai  gold-field],  Tokomairiro  [Wool shed],  Waipori 
Vaipori],  Shag  and  Taeri  [Mount  Highlay  diggings],  Waikouaiti,  and 
her  rivers  and  streams  in  difierent  parts  of  province,  as  well  as  on  the 
•ast  [Moeraki  beach],  and  in  and  around  the  capital,  Dunedin  [Saddle- 
11].  Speaking  gcneiillv,  the  greater  part  of  Otago  is  auriferous,  namely, 
er  an  area  nearly  equal  to  that  of  Scotland.   5.  Minerals  associated  with 
)ld,  or  occurring  in  the  auriferous  dritl — iserine,  prevalent  and  abundant, 
onabar,  cassiterite,  aquamarine  [ber^l],   avanturine,  etc.     The  predic- 
)n  as  to  auriferous  character  of  certain  New  Zealand  rocks  was  made  by 
e?.  W.   B.  Clarke,  of  Sydney,  Government  geologist  of  Is'ew  South 
rales,  in  1851.     Since  then,  in  chronological  order,  we  have  Aorerc,  Col- 
igwood,  Wangapcka,  Buller  Eiver,  and  other  diggings ;  operations  begun 
^Jr-7 :  Coromandel  diggings ;  operations  begun  1852 :  the  discovery  of 
oapeka,  by  Thomas  Gabriel  Head,  4th  June ;  proclaimed  a  gold-field, 
aly  ;  and  first  gold-escort,  12th  July,  1861 :  the  Dunstan  and  Nokomai, 
•oclaimed  gold  fields  23rd  September,  18G2 :  the  New  Zealand  Gold- 
?ld8  Act,  1858-60-62 :  the  Otago  Gold-fields  Regulations,  7th  October, 
^1 ;  amended  27th  June,  and  21st  July,  1862.     In  respect  to  the  aurife- 
)us  productiveness   of  Otago  during  eighteen  months,  from    tbe   dia- 
)Fery   of  Tuapeka  to    the  close  of  1862,  the    total  yield  of  gold  was 
W.OOO  oz.,  of  the  value  of  upwards  of  two  millions  sterling;  probably  in 
le  following  proportions: — from  the  Tuapeka  gold-field,  36(),<K)0  oz.  ; 
^[aitahuna,  90,0(X)  oz. ;  Dunstan  gold-field,  80.CHX)  oz. ;  Waipori,  7,(XX)  oz. ; 
Voolshed,  6,0(X)  oz. ;  Nokomai  gold-iield,  Highlay,  Lindis,  Noernki,  etc., 
,000 :  total,  550,000  oz.     Towards  the  close  of  1862,  the  mining  popula- 

•  Tm/^?  chapter  on  "  Gcolog}' of  Otago,"  in  a  Icrtnre  on 'The  Place  nnd  Power  of 
latural  History  iu  Colonization,  with  special  reference  to  Otago.'  Pamphlet,  pp.  30. 
Hiaedin,  January,  1862. 

t  Vu/e  pajwrs  on  "  Geology  of  the  Otago  Gold-fields,"  and  on  "  Geology  of  the 
ittckland  Gold-fields,"  read  before  Geological  Section  of  British  Association  at  Cajn- 
'ridge,  October  5,  1862. 
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tion  of  Otas^o  was  7,500,  and  a  fortnightly  e8(H>rt  brouglit  to  Dnnedin 
upwards  of  3(),0(X)  oz.  of  gold,  giving  to  each  digger  an  average  of  at 
least  1  oz.  per  week.  Up  to  Slst  March,  1862,  the  total  eiqport  of  gold 
from  New  Zealand  was :— from  Otago,  359,639  oz.  =£1,393,600;  Nelson, 
46,591  oz.  =  £180,5 U;  Auckland,  354  oz.=  £1,372  :  total,  406,684  oz.  = 
£1,575,513  value.  With  regard  to  gold-mining,  Dr.  Lindsay  considers  it 
destined  to  become  ono  of  the  regular,  permanent  industrial  resources  of 
Otago  ;  and  he  lookn  upon  the  supply  of  gold  as  at  present  unlimited,  and 
considers  all  mcchariico-chemical  contrivances  at  present  known  as  inade- 
quato  to  the  exhaustion  of  its  auriferous  deposits. 

II.  A  series  of  lignites  or  brown  coals.  These  were  divided  into,  first, 
those  of  Cainozoic  age,  contained  in  the  lower  or  older  auriferous  drift,  and 
probably  co-extensivo  therewith,  and  showing  the  abundance  of  the  depo- 
sits, ancf  their  general  distribution  over  the  province.  Other  specimens  dis- 
played the  transition  stages  from  wood  to  coal,  and  illustrated  the  general 
resemblance,  on  the  one  hand,  to  the  "  Surturbrand  "  of  Iceland,  and  the 
brown  coal  of  Germany  [Bonn,  etc.] — Cainozoic  lignites ;  and,  on  the  other, 
to  the  "  coals  "  of  Mesozoic  and  Palseozoic  ages.  There  were  also  some 
selected  for  comparison  with  the  older  and  newer  Cainozoic  lignites  of  the 
Province  of  Auckland  [Drury,  Hunua,  St.  George's  Bay,  Auckland,  etc.], 
and  with  the  PalaK)zoic  [Carboniferous]  and  Mesozoic  [Cretaceous  and  Ju- 
rassic] coals  of  the  province  of  Nelson.  The  second  series  of  specimens  were 
the  so-called  "  coals  "  of  Fairfield,  Saddlehill,  Tokomairiro.  Clutha,  etc. ; 
sold  at  a  market-price  in  Dunedin  of  £2  per  ton.  Appended  to  the  speci- 
mens were  the  results  of  chemical  analyses.  Of  the  associated  strata,  the 
specimens  exhibited  were — quartz-conglomerate  ["cement"!  and  sand- 
stones, building-stones,  clays,  fire-  and  potter's  clays,  kaolins,  ochreSi 
laterite,  shales  and  limestones,  partly  fossiliferous  [Dicotyledonous  leaves, 
etc.]  ;  and  of  included  minerals — iron-pyrites,  alum,  etc. 

III.  A  scries  of  fossiliferous  limestones  and  associated  strata.  institntinK 
a  comi)ari8on  with  similar  strata  in  other  parts  of  New  Zealand,  at  present 
supposed  to  be — 1.  Cainozoic,  representatives  of  Eocene  [Bognor  beds, 
etc.  J,  beds,  etc. ;  Mesozoic,  Cretaceous  and  Greensand,  representatives 
of  Maestricht  and  Faxo  beds,  etc. ;  Jurassic,  containing  Plesiofaui^us  aw* 
iraliSf  etc. ;  Triassic  [equivalents  of  the  Muschelkalk.] — 3.  Palaeozoic, 
Permian  and  Carboniferous. 

IV.  Moa-bone  deposits,  organic  remains  mostly  of  dinomis,  partly  of 
palapteryx,  etc. ;  age  partly  recent,  partly  Cainozoic,  from  the  Waikouaiti 
bed,  etc. 

V.  Kauri-gum  deposits,  indicative  of  former  prevalence  of  Kauri  forests 

over  great  part  of  Otago,  mostly  in  Cainozoic  strata  [auriferous  drift,  etc.], 
"VVaitahuna,  Tokomairiro,  basin  of  the  Clutha,  etc. 

A'l.  Volcanic  [Trappean]  rocks,  mostly  Cainozoic,  with  a  general  re- 
semblance of  those  of  l)unedin  to  those  of  Edinburgh.  Basalts,  columnar, 
spheroidal,  granular,  schistose  [clinkstone  and  Lydian  stone].  Contained 
minerals,  zeolites,  olivine,  augite,  etc.  Tuffs,  amygdaloidal,  slaggy  or 
scoriaceous  ;  comparison  of  latter  form  with  the  scoria  of  the  extinct  cra- 
ters of  Auckland.  Contents  :  Sulphur  and  sulphur  muds,  steatites,  litlio- 
marges,  ochres,  and  umbers  (used  as  pigments) ;  siliceous  and  other  pseudo- 
morphs ;  schorl,  nephaline,  and  other  minerals  ;  porphyries  and  amygda- 
loids  [basalt  and  claystone,  etc.],  trachytes,  etc. 

A'll.  Illustrations  of  the  parallelism  between  the  Kjokkenmoddings  of 
Denmark,  and  the  refuse-heaps  of  former  Maori  pahs  and  villages. 
Shell-mounds,  edible  and  existing  species  of  Cardium,  Ostrca,  Af^fih*, 
Patella,   Venus,  llaliofis,  etc.,  Maori  ovens  and  baking-atones,  ashes  and 
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harred  wood,  Maori  stone  hatchets,  or  "celts  "  of  clinkstone,  Lydian  stone, 
r  nephrite,  eggs  and  bones  of  moa  mostly  lone;  bones,  bones  of  man, 
atire  dog,  s^,  fish,  and  varions  birds — ^mostly  existing  species  pen« 
nin,  albatross,  rail,  apteryx,  etc. ;  bones  partly  chiarred,  calcined,  gnawed, 
roken,  or  marked  by  stone  hatchets. 

Vni.  Insufficient  data  for  accurate  chronological  grouping  of  rocks  of 
)tago,  arising,  first,  from  a  great  portion  of  province  remainmg  to  be  ex- 
lored,  and  the  very  limitea  portion  of  settled  districts  yet  geologically 
xamined,  and  those  only  superficially ;  and  secondly,  from  the  difficulty  of 
etcrmining  European  equivalents,  and  thereby  age,  in  the  present  un- 
atijifactory  state  of  geological  classification  and  nomenclature. 

IX.  Provisional  chronology  of  chief  rocks  of  Otago,  as  known  to  the 
lose  of  1861.  1.  Hecent,  superficial  alluviimi,  brick-clays,  certain  moa- bone 
leposits.  2.  Cainozoic,  aunferous  drift,  upper  and  lower ;  lignite  beds  and 
mociated  strata,  certain  volcanic  (Trappean)  rocks,  fossiliferous  limestones, 
md  clays,  septaria  beds  of  Moeraki,  moa-bone  and  kauri-gum  deposits. 
\.  Meaozoio,  certain  fossiliferous  limestones.  4.  Falsdozoic,  metamorphic 
Qttes,  quartziferous  and  auriferous,  possibly  certain  fossiliferous  lime- 
itoncs,  etc.  The  preponderance  of  strata  were  of  the  Palseozoic  and  Caino- 
uAe  age,  especially  of  the  auriferous  slates  and  their  "  drifts.'* 

Manchester  Philosophical  Society. — March  11. — Mr.  Crookes, 
F.C.S.,  exhibited  a  specimen,  weighing  450  grains,  of  the  new  metal,  thal- 
lium, which  he  discovered  by  spectrum  analysis.  He  stated  that  he  had 
found  this  element  in  comparatively  large  quantities  in  the  deposit  from 
the  flues  of  Mr.  Spence's  pyrites  burners.  E.  W.  Binuey,  F.H.S.,  the 
President,  said  that  of  late  years  considerable  attention  had  been  devoted 
to  the  examination  of  the  beds  of  sand  and  gravel  found  in  the  valleys 
formed  since  the  deposition  of  the  till  or  boulder  clay.  Sir  Charles  Lyell, 
in  his  valuable  work  *0n  the  Geological  Evidences  of  the  Antiquity  of  Man,* 
hag  given  us  many  facts  connected  with  these  valley  gravels,  especially  re- 
huing  to  the  terraces  of  the  higher  and  lower  level  gravels  found  in  the 
Talley  of  the  Sommc,  in  which  the  flint  implements  liavo  been  met  with. 
As  these  two  deposits  are  seen  in  the  neiglibourhood  of  Manchester,  ho 
wiahed  to  diroct  attention  to  all  excavations  that  were  being  made  in  them, 
in  order  that  any  remains  or  iraplements  which  might  be  met  with  should 
be  preserved.  Doubtless,  many  interesting  specimens  have  perished,  owing 
to  the  parties  finding  them  being  ignorant  of  their  value.  Many  years 
since,  a  former  member  of  this  society,  the  late  Mr.  F.  Looney,  F.G.S.,  in 
?pcakinjj  of  the  superficial  gravel  found  in  this  neighbourhood,  at  p.  23,* 
says:  ** Imbedded  in  the  gravel  near  the  river-courses  are  occasionally 
found  the  stone  celts  of  the  ancients,  from  which  it  is  presumed  that  the 
ri?er8,  since  the  country  was  inhabited,  have  either  sawn  their  beds  deeper 
or  much  exceeded  their  present  volume  of  water.  Several  large  trees  have 
been  dug  up  from  the  sand  and  gravel ;  part  of  one  is  now  lying  near  the 
refiidence  or  the  Rev.  J.  Clowes,  at  Kersal  Moor,  which  was  dug  from  the 
Show  Field  on  his  estate,  at  upwards  of  23  feet  elevation  above  the  present 
level  of  the  river.  A  case  more  illustrative  of  this  was  beautifully  shown 
in  the  winter  of  1820,  during  the  cutting  away  of  part  of  the  high  ground 
It  Castlefield,  near  the  tunnel  mouth,  for  16  feet  below  the  level  of  the 
^raM  a  wooden  box  was  found.  It  was  square  and  formed  of  four  upright 
x>sts,  driven  into  a  bed  of  clay  ;  the  sides  and  bottom  were  closed  in  with 
ogs  of  wood  :  the  logs  were  rudely  hewn,  had  been  riven,  not  sawn,  from 

*  *  IJst  of  Organic  lleniains,*  etc.,  aud  where  found,  to  accompany  Mr.  Elius  Hall's  lu- 
roduction  find  Map,  by  Mr.  Francis  Ix)oncy,  luciubcr  of  the  Literary  aud  Philotiophical 
Jociety  of  Manchester,  published  iu  1836. 
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5  to  6  inches  square ;  some  greenstone  boulders  lay  at  the  botto 
the  whole  was  covered  with  16  feet  of  sand  and  fpravel ;  12  feet 
lower  part  had  never  been  disturbed,  the  continuity  of  the  layer 
unbroken. 

SBCTIOir. 


Alluvium,  4  feet. 


Layers  of  gravel,  12  feet,  uu 


Layer  of  clay. 


Gravel." 

Mr.  Looney  was  well  known  to  be  a  most  accurate  and  intelligent  ol 
and  his  mention  of  stone  celts  having  been  found  at  levels  above  t 
sent  river-courses  appears  to  afford  us  fair  hopes  of  their  bcin^  fc 
the  lower-level  gravel  if  carefullv  looked  for.  But  the  most  iQt< 
fact  is  the  finding  of  the  wooden  fabric,  by  the  author  termed  a  box, 
although  smaller  in  size,  bears  some  resemblance  to  the  crannoge 
sometimes  in  Ireland  under  the  peat  bogs.  He  (the  President)  hat 
been  to  examine  the  place  where  it  was  found,  which  is  to  the  S( 
and  just  outside  of  tne  old  Soman  station  of  Mancunium,  in  c< 
with  a  party  who  saw  the  fabric  when  it  was  first  exposed,  and  8to< 
afterwards.  The  locality  of  course  is  now  much  changed,  but  the 
was  able  to  point  out  to  him  the  position  where  it  was  found,  \i 
now  covered  by  No.  6  arch  of  the  Altrincham  railway,  and  said 
was  about  6  feet  square  and  4  feet  high.  The  four  upright  posts 
into  the  clay  were  about  5  inches  tliick  and  roughly  riven,  as  w< 
the  slabs  forming  the  sides  and  bottom.  His  informant  did  not  nol 
top  to  the  fabric,  or  how  the  slabs  had  been  fastened  to  the  posts, 
remembers  a  layer  of  cobble  stones,  each  about  6  inches  in  diamete 
ing  a  kind  of  pavement,  being  in  the  bottom  of  it.  Upon  these 
were  some  bones,  which  he  examined,  but  did  not  recognize  any  ( 
as  human.  All  the  wood  appeared  to  be  oak,  but  it  was  very  rott 
fell  to  pieces  soon  after  it  was  exposed  to  the  air.  None  of  it  w 
served.  Under  the  clay,  the  red  rock  (Trias)  was  found  at  a  short  d 
The  geological  position  where  the  fabric  was  found  is  in  the  low 
gravel,  about  29  feet  above  the  water  of  the  present  river  Irwcl 
whatever  purpose  it  was  made,  there  can  be  little  doubt  as  to  its 
been  the  work  of  man,  and  as  we  are  assured  that  the  overlying  sa 
gravel  was  quite  undisturbed,  there  can  be  as  little  question  of  it 
antiquity,  reaching  as  far  back  as  the  age  of  the  lower-level  graveh 
valley  of  the  Somme,  in  France,  where  the  flint  implements  ha^ 
found.  Doubts  have  been  raised  as  to  these  flints  having  been  fas 
by  human  hands,  but  as  to  the  origin  of  the  wooden  fabric,  if,  as  st 
was  covered  by  12  feet  of  undisturbed  sand  and  gravel,  no  such 
can  rationally  be  raised. 

The  following  paper,  "  On  the  Chemical  Constitution  of  America 
Oil,"  by  Mr.  Schorlemmer,  Assistant  in  the  Laboratory  of  Owens  C 
was  communicated  by  Professor  Koscoe  : — 
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In  a  paper  published  in  the  October  number  of  the  Chemical  Society's 
oumaf,  tne  author  showed  that  the  products  of  the  distillation  of  cannel 
3al  at  a  low  temperature  contain  a  series  of  homologous  hydrocarbons  of 
le  formula  C«  H«+j ;  and  further  that  these  are  the  hydrides  of  the 
Icohol  radicles,  as,  upon  treatment  with  chlorine,  they  yielded,  by  substi- 
Lition  of  one  atom  of  hydrogen  by  one  of  chlorine,  the  corresponding 
hlorides,  from  which  other  deriyatives  may  be  obtained. 

In  the  portion  of  the  oil  boiling  below  120^  C,  the  author  found  the 
ollowing  four  hydrides': — 

C,o  Hi2  hydride  of  amyl,  boiling-poiiit    89°  C. 
C,j  H,^  hydride  of  hcxvl,  „  68**  C. 

C,4  Hu5  hydride  of  hcptyl,        „  98**  C. 

Ci«  Hi8  hydride  of  octyl,  „  119*  C. 

Of  these,  the  hydride  of  heptyl  or  oenanthyl  is  the  most  interesting,  as  it 
irss  previously  unknown,  and  he  therefore  undertook  the  investigation  of 
its  derivatives,  concerning  which  likewise  our  knowledge  is  very  limited 
ind  contradictory.  Thus,  for  instance,  many  chemists  stiEite  that  the  alco- 
hol obtained  by  the  distillation  of  castor  oil  with  potash  is  heptylic  alcohol, 
whilst  others  regard  it  as  octylic  alcohol,  and  it  is  only  by  the  most  recent 
eipenments  of  Bonis*  that  we  learn  with  certainty  that  this  substance  is 
oetj^lic  alcohol,  inasmuch  as  he  obtained  the  true  heptylic  alcohol  by  the 
wbon  of  nascent  hydrogen  on  cenanthol.  For  the  purpose  of  this  inves- 
tigation the  author  endeavoured  to  obtain  the  hydride  of  heptyl  from  the 
American  petroleum,  as  the  yield  of  this  substaiice  from  the  cannel  oils  is 
hot  small,  and  the  labour  of^^  purification  tedious  and  disagreeable. 

The  existence  of  this  hydride  in  the  petroleum  was  rendered  probable 
by  the  fuct  of  the  discovery  of  hydriae  of  hexyl  by  Pelouze  and  Ca- 
boars.t 

The  oils  which  he  examined  are  those  known  by  the  name  of  tur- 
pentine substitute,  and  obtained  as  the  first  products  in  the  rectifica- 
tion of  the  crude  oil.  Different  samples  of  the  commercial  articles  possess 
very  different  properties  ;  the  specific  gravity  lies  between  0*70  and  0'75. 
One  sample  began  to  boil  at  30^  C,  ana  the  greatest  portion  distilled  over 
below  100^  C,  whilst  others  between  80°  and  150°  C,  and  others  between 
lOOPand  200P  C. 

When  the  oils  are  subjected  to  fractional  distillation,  no  product  of  con- 
lisnt  boiling-point  is  obtained,  the  oils  requiring  for  this  purpose  a  pre- 
liminary purincation  with  concentrated  nitric  acid. 

The  greatest  portion  of  the  oils  remains  unattacked,  and  the  acid  solu- 
^on  contains  mtrobenzol  (from  which  aniline  was  prepared),  nitrotoluol 
ind  binitrotoluol,  and  small  quantities  of  fatty  acids  produced  from  traces 
3f  defines  which  are  probably  contained  in  the  crude  oils. 

The  author  tried  to  separate  these  olcfines  by  adding  bromine  to  the 
?Tude  oil  until  the  colour  of  the  latter  no  longer  disappeared  ;  a  few  drops, 
lowever,  are  sufficient  for  a  large  quantity  of  the  oil,  and  when  the  whole 
s  subjected  to  distillation,  a  very  few  drops  of  bromine  compounds  of  a 
ligh  boiling-point  remained  behind,  the  quantity  of  which  was  too  small 
or  further  examination. 

The  oil  after  this  treatment  was  well  washed,  dried  over  potash,  and  rec- 
fied  repeatedly  over  sodium.  By  fractional  distillation,  the  following 
yuT  hydrides  were  obtained,  and  found  to  be  identical  with  the  hydrides 
■om  the  cannel  tar  : — 

♦  Compt.  Rend.,  55,  UO.  f  lb.  54,  1241. 
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CiQ  U^  hydride  of  amyl,  boiling-point    34^  C. 
C,5  }I„  hydride  of  hcij-l,  „  68°  a 

C,4  H,«  hydride  of  hcptyl,        „  9S''  C. 

C,e  TIi8  hydride  of  octyl,  „  1  llT  C. 

In  addition  to  these  he  obtained  a  small  qnantity  (about  one  gramme)  of  a 
lic^uid  boiling  between  20°  and  30°  C,  andf  hence  we  may  infer  that  also  hy- 
dride of  butyl  is  present  in  small  quantities. 

The  author  stated  in  the  paper  above  alluded  to  that  hydride  of  amyl 
boils  at  39°  C.  The  same  compound  from  petroleum  boils  at  34°  C.  He 
finds,  however,  that  the  presence  of  traces  of  foreign  substances  alter  the 
boiling-point  of  this  boav  very  considerably.  Thus,  for  instance,  he  ob- 
tained from  the  crude  oil  about  one  ounce  of  a  liquid  which  boiled  from 
16°  to  20°  C. ;  after  treatment  with  nitric  acid,  the  volume  of  the  liquid  re- 
mained almost  unchanged,  showing  that  only  a  very  small  quantity  of  sub- 
stance had  been  removed  ;  but,  after  drying  with  potash  and  rectifying 
over  sodium,  it  was  found  that  a  mere  trace  of  the  liquid  boiled  below  3(r 
C  ;  nearlv  the  whole  distilled  at  34°  C,  and  consisted  of  hydride  of  amyl. 
Of  the  tour  hydrides  which  he  isolated,  he  had  only  prepaured  the  hy- 
dride of  heptyl  in  quantity ;  four  gallons  of  turpentine  substitute  boiling 
between  80°  and  160^  C,  yielded  three  pounds  or  the  pure  compound. 

In  order  to  obtain  from  this  other  hcptyl  compounds,  it  was  tnuiaformed 
into  the  clilorido  according  to  the  excellent  method  described  by  Hugo 
Miiller,*  which  consists  in  the  addition  of  a  small  quantity  of  iodine  to 
the  substance  which  is  to  be  treated  with  chlorine.  The  substitution  oc- 
curs much  more  rapidly  in  this  case  than  when  chlorine  alone  is  employed* 
and  goes  on  in  absence  of  the  daylight,  so  that  a  rapid  current  of  cnlorine 
gas  can  be  led  into  the  liquid  without  any  chlorine  escaping  with  the  hy- 
drochloric acid  vapours. 

Ileuco  it  is  seen  that  the  constitution  of  American  petroleum,  at  least 
that  portion  boiling  below  120^  C,  is  quite  analogous  to  that  of  the  oil 
from  cannel  tar. 

Petroleum  consists  mainly  of  the  hydrides  of  the  alcohol  radicles,  it 
contains  very  small  quantities  of  benzol  and  toluol,  and  probably  traces 
of  olefines,  whilst  in  the  cannel  coal  oil  the  hjdrides  are  found  in 
smaller  quantities,  and  benzol  and  toluol  in  proportionally  larger  amounts. 
In  the  oil  obtained  by  di>tillation  of  boghead  coal,  Grevule  Williams 
has  discovered  a  series  of  hydrocarbons  possessing  the  composition  and 
physical  characters  of  the  hydrides  Cn  Hn-i-s,  aJso  benzol  and  its  homo- 
logues  and  olcflnes.f 

The  rock  oils  obtained  in  other  countries  appear  to  posses  a  somewhat 
similar  constitution. 

Thus,  for  instance,  Warren  de  la  Rue  and  Hugo  Miillort  found  in  the 
Rangoon  tar,  benzol,  toluol,  xylol,  and  cumol  and  hydrocarbons  of  the  for- 
mula Cn  Hn+2.  They  were,  however,  unable  to  isolate  from  these  a  com- 
pound of  definite  composition  and  boiling-point.  The  rock  oil  from  Sehnde, 
m  Hanover,  consists,  according  to  the  mvestigation  of  Busenius,  £isen- 
stuck, ^  and  Uellsmann^H  of  hydrocarbons  of  the  same  general  formula,  but 
th^  likewise  failed  to  obtain  definite  products. 

Febal  and  Freimd**  found  in  the  rock  oil  from  Gallicia  benzol  and  homo- 
logues,  carbolic  acid  and  horaologues,  and  hydrocarbons  which  are  not 
attacked  by  the  strongest  acids,  and  probably  identical  with  those  previ- 
ously mentioned. 

♦  Jonrn,  Chem.  Soc,  15,  41.      f  Phil.  Trans.  1857.       t  Jahreshcricht,  9,  606. 
§  Licbig's  Aimalcn,  113-115.       ||  lb.  114-279.  *♦  lb.  115, 119. 
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L  the  Miomoopieal  Seotion,  (16th  Febnuury,)  Mr.  B.  D.  Darbiahire 
ented  roeciiiieiis  of  mud  and  fuasil  ahella  (reoeired  through  Dr.  P.  P. 
center)  m>m  ihe  Poit-pliooene  or  ktoat  Tertiary  deposita  at  Loj^'a 
n.  Mile-end  Quarnea,  near  Montreal,  Canada,  deacribed  by  Sir  G. 
A  (*  Pint  Trarda  in  North  Amerioa,'  vol.  ii.  p.  136),  and  in  Papera 
>r.  J.  W.  Dftwaon  in  the  '  Canadian  Natnralist,'  1858  and  in  1869. 
pubiahire,  in  a  note  to  the  Secretary,  atated  that  one  of  the  peoa- 
biea  of  the  depoait  ia  that  it  aeema  to  have  been  formed  in  a  qniet 
yvr.  S]Heal»  of  apongea  are  found  in  position,  aa  if  the  sponge  had 
m  and  been  quietly  buried  on  the  spot.  Amongst  other  chsraoter- 
foBsila  are  numerous  Foraminifera,  and  a  ailieeoua  and  doar-tex- 
d  sponge,  referred  to  Tethea,  of  the  species  Logam^  which  is  now 
d  in  water  from  the  tide-line  to  200  fifcthoma  deep. 
ynwoLD  Club.— From  a  reprinted  paper  on  Orjfj^luBa  imctirvth 
.  pbtea  by  Mr.  John  Jonea,  of  Gloucester,  which  we  hsTe  received,  it 
•ra  that  old  and  Talnable  dub,  the  Cotawold,  are  deroting  their  re- 
eea  to  really  good  work.  Jn  YcL'UL  of  this  periodical  we  fKtinted  a 
or  on  Skyn^meUa  acuta  by  Mr.  Jonea,  and  the  steps  which  that 
0r  then  took  to  work  out  the  identity  of  many  iKHMdled  but  unreal 
iea  he  has  repeated  in  respect  to  that  more  common  and  character- 
InralTe  moQusk  of  the  Lias,  abundant  and  fimdliar,  though  it  wonld 
I  in  all  ita  Tarietiea  yet  not  always  a  wdl-known  shelly— the  Gry- 
s  imeurva  of  British  uid  Orwkaa  arqiuaia  of  foreign  writers.  The 
wing  extracts  from  Mr.  Jones^  psp^  w^  oaisvej  the  Yiews  he  promul* 
s  in  respect  to  the  Tarioua  forma  of  Giyphoa  which  hare  reoeiTed  ape- 


Qryphemj-^A.  free,  (except  when  reiy  young,)  unequal-talred,  inemii- 
"al  DivalTe,  larger  YaLve  involutely  curbed,  ooncaye,  amaller  yalye  flat- 
,  beakleas  ;  hinge,  a  transrersely  striated  pit,  containing  an  internal 
nent,  without  teeth  or  crenatures.' 

The  laassic  species,  recognized  by  most  Enslish  writers,  to  which  the 
^ing  generic  terms  apply,  are  those  to  whicn  we  have  now  to  address 
elves,  and  may  be  stated  as  follows : — Ghypkaa  incurva,  Sowerby ; 
tuilla,  Schlotheim ;  G.  ohli^fuaia,  Sowerby ;  O.  MaecuUoehii,  Sower- 
G.  depressa,  Phillips ;  G.  eymhinm^  Lamarck ;  all  of  which,  labelled 
bore,  are  to  be  found  in  most  collections  of  importance  throughout 
kingdom,  and  are  more  or  less  common  (as  we  beliere)  in  this  district. 
UpKon  inquiring  where,  as  tyros,  wc  may  find  pictorial  illustrations  of 
dmerences  between  them,  we  learn  that  we  must  refer  to  the  works 
1  as  follows : — For  G,  eymhium,  to  the  '  Encyclop^ie  M^thodique ;' 

'  Petrefacta  Germaniee '  of  Goldfuss ;  the  *  Coquilles  Fossiles  des 
irons  de  Paris '  of  Desha^res ;  Sowerby's  '  Mineral  Conchology ;'  or 
lips's '  Geology  of  Yorksmre.'  For  G.  depressa,  to  the  last-named 
L.  For  G.  incurva,  to  two  of  the  former  works;  to  the  '  Petrefacten ' 
lieten ;  and  Parkinson's  '  Organic  Eemains.'    For  G.  tuilla,  to  Gk)ld- 

'  Petrefacta  Germanic/  For  G»  obliquata  and  G,  MaecullaehU,  to 
erby's  *  Mineral  Conchology.* 

Et  is  scarcely  necessary  to  observe,  that  all  these  works  are  of  so  expen- 
a  character,  as  to  place  them  beyond  the  reach  of  the  great  majority 
Boloffical  students ;  that  they  are  all  out  of  print,  and  not  always  at- 
ible  Dy  those  who  can  afibra  to  purchase  thorn ;  hence,  therefore,  the 
"abili^  of  carrying  out  the  design  we  have  formed.  It  will  be  seen  in 
lequel,  that  we  shall  have  occasion  to  refer  to  yarious  other  supposed 
ies,  described  by  Continental  authorities. 
Che  first  which  claims  our  notice  in  stratigraphically  ascending  order  is 


150  THX  GKOLOOIBT. 

the  Qryphaa  incvrva  of  Sowcrbj,  or  areuaia  of  foreign  writers,  tbe  Ut- 
ter being  the  name  under  which  it  was  described  by  Lunarck,  the  typical 
form  of  which  ban  been  figured  by  the  following,  amongst  many  other 
authors: — Dourget,  1742,  Traits  des  Petrifactions  (Faris)»  ^1. 16,  f.  93; 
Walcot,  1779,  Description  of  Petrefactions  near  Bath,  p.  51,  r.  34;  Ency- 
clopedic, 1789,  p.  189 ;  G,  areuaia,  Lamarck,  1801,  Syst^e  des  Animaux 
sans  Vertcbres,  p.  398 ;  O,  areuaia,  Parkinson,  1811,  Ominic  Bemains, 
Tol.  iii.  p.  209,  pi.  59,  f.  4 ;  O.  incurva,  Sowerby,  1815,  l£neral  Concho- 
logy,  Yol.  ii.  p.  23,  pi.  112,  f.  1,  2;  &.  areuaint,  Lamarck,  1819,  Animanx 
sans  Vertbbres,  vol.  yi.  p.  198.  no.  4;  G,  ineurva,  Defrance,  1829,  Die- 
tionnaire  des  Sciences  Naturelles,  xix.  p.  536 ;  G,  areuaia,  De  Blainyille, 
1825,  Manuel  de  Malacologie  et  de  Conchyliologie,  p.  59,  f.  4 ;  G.  ineurva, 
Zieton,  1830,  Die  Versteinorun^en  Wurtemberges,  p.  65,  pi.  49,  f.  1 :  G, 
areuaia,  Deshayes,  1831,  Descriptions  des  Coquilles  Caractdristiques  des 
Terrains,  p.  98,  pi.  12,  f.  4,  6 ;  G.  areuaia,  Goldfuss,  1835,  PetrefacU 
Grcrmanin,  pi.  8,  i.  1, 2 ;  (7.  areuaia,  Boemer,  1836,  Die  Versteinemngen 
des  Nord-t)eutschen  Oolithcngebirges  (Hanoyer),  p.  62;  G.  areuaia, 
Schmidt,  1846,  Petrefacten-Buch,  p.  61,  pi.  18,  f.  3 ;  0»irea  areuaia,  Des- 
hayes, 1849,  Traite  Eiemontaire  de  Conchylioloffie,  pi.  66,  f.  8,  9 ;  Chirea 
areuaia,  D'Orbig[ny,  1850,  Prodrome  de  Pafeontologie  Stratigraphique,  yd. 
i.  p.  220.  It  is,  in  fact,  the  shell  inyariably  figured  as  the  best  type  of  the 
suDgcnus  to  which  it  belongs,  and  cannot  fail  to  be  recognized  from  the 
rudest  fi^re,  or  from  the  following  description,  which  is  here  somewhat 
amplified  from  Sowerby. 

"  Spceifie  Characier, — *  Elongated,  yery  inyoluted,  rieht  side '  presenting 
a  more  or  less  '  strongly  marked,  or  an  obscure  lobe,  (when  yiewed  with 
tiie  smaller  yalye  placed  downwards,  and  the  umbonal  portion  turned  away 
from  and  at  right  angles  to  the  front  of  the  obseryer,)  '  lesser  yalye  olh 
long,*  *  externally  concave.' 

**  This  description  applies  only  to  the  ordinary  adult  form,  than  which 
none  would  appear  at  urst  sight  to  be  more  easily  determinable  ;  but  the 
following  list  of  what  are  considered  by  some  authors  of  repute  to  be  dis- 
tinct species,  and  merely  synonyms  of  one,  by  others,  will  at  once  give  an 
idea  or  the  notable  modifications  and  changes  of  form  of  which  this  spe- 
cies is  susceptible,  the  shells  named  in  it  representing  every  imaginai)le 
gradation  between  the  outlines  of  the  common  oyster  and  those  of  the 
most  perfectly  doyelopcd  G.  areuaia,  G.  Maeculloehii  of  Zieten,  t.  4i),  f. 
3 ;  G,  Ifpviuseuia  of  Zieten,  t.  49,  f.  4 ;  G,  ovalis  of  Zieten,  t.  49,  f.  1 ; 
G.  Maeeulloehii  of  Sowerby,  t.  547,  f.  1,  2,  3  ;  G,  giganiea  of  Sowerby, 
t.  391 ;  G.  ohliquaia,  Goldfuss,  t.  85,  f.  2 ;  G,  obtiquaia  of  Sowerby,  t 
112,  f.  3 ;  O.  irregularis,  Goldfuss,  t.  79,  f .  5  ;  O.  luBvitueula,  Goldfuss,  t. 
79,  f .  5  ;  O.  ungula,  Munster, '  Ilandbuch,'  (young,)  t.  325  ;  O.  semieircu' 
laris,  Iloemer ;  O.  irregularis,  D'Orbigny,  1853,  Pirod.  yi.  p.  238  ;  O.  i»- 
iermedia,  Terquem ;  G,  depressa,  Phillips ;  G.  lohaia,  Buvignier.  Although 
oysters  have  been  found  in  much  older  formations,  as  exemplified  by  the 
unique  specimen  of  Osirca  nohilis,  from  the  carboniferous  limestone  of 
Belgium,  which  may  be  seen  in  the  British  Museum,  with  others  from  the 
Triass'ic  '  Saliferian  '  of  St.  Cassian,  they  amount  in  number  of  species, 
in  the  opinion  of  Mr.  S.  P.  Woodward,  to  three  only,  and  it  is  first  in 
Jurassic  strata  that  they  make  their  appearance  in  any  remarkable  num- 
ber or  variety. 

"  Taking  into  consideration  this  fact,  with  that  of  the  universally  admitted 
variety  of  forms  attributable  to  one  species :  to  those  who  have  interested 
themselves  in  the  theory  of  transmutation,  as  orijpnally  propounded  by 
Lamarck,  subsequently  by  the  author  of  the  *  Vestiges,'  and  since,  more 
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ctically  by  Darwin,  in  his  treatise  *  On  the  Origin  of  Species/  the  ela- 
ation  of  figures,  and  the  minute  details  here  presented,  although  ap- 
ratly  uselessly  repeated,  may  yet  assume  an  aspect  of  interest  which 
f  could  not  othervrise  possess.  Ostrea  interstriata  (Plicatula  of  Em- 
nch)  of  the  White  Lias,  and  the  small  oyster  which  covers  the  slabs 
Lower  Lias  at  Wainload,  Westbury,  Penarth,  etc.,  associated  with 
diola  minima,  recognized  by  Buckman  and  other  local  writers  as  Ostrea 
tiea,  are  the  earliest  known  to  us  in  this  district.  Distinctly  gry- 
id  forms  occur  considerably  higher  in  the  series,  and  are  most  abund- 
from  the  zone  of  Ammonites  Bucklandi,  to  that  in  which  it  is  supposed 
ye  replaced  by  Grvphisa  obliqua;  but  any  one  who  has  carefully  exa- 
led  these  in  considerable  numbers,  and  can  tlierefore  fully  appreciate 
infinite  diversity  of  form  which  they  assume,  rendering  the  determina- 
i  of  the  difierences  between  Oysters  and  Gryphites  exceedingly  per- 
dng,  may  possibly,  in  the  sequel,  feel  disposed  to  adopt  the  suggestion 
Quenstedt,  that  Ostrea  liasstca  may  really  be  the  ancestral  precursor 
he  species  under  consideration." 

lix  plates  of  illustrative  specimens  are  given  by  Mr.  Jones,  and  six 
jrto  pages  of  minute  description  and  comparison. 
lie  actual  vertical  range  of  this  species  extends,  Mr.  Jones  believes,  nearly 
he  base  of  the  Lias  formation,  and  much  lower  than  the  beds  in  which  it 
t  becomes  known  to  us  by  the  name,  hitherto  applied  to  its  commonest 
n.  "  Upon  close  inspection,  almost  every  specimen  of  Gryphsa  will  show 
t  it  has  been  in  its  earliest  stage  attached,  by  the  flattened  or  scarcely 
nded  extremity  of  the  beak,  to  a  foreign  body,  and  it  is  noticeable  that 

symmetrical  development  of  the  adult  appears  to  have  mainly  de- 
ded  upon  the  period  at  which  it  became  free,  the  comparative  duration 
nrhich,  in  various  individuals,  being  indicated  by  the  extent  of  area  so 
nded  or  flattened.  .  .  .  Upon  transferring  to  paper  the  outlines  of 
t  portion  of  the  shell  only  which  could  have  existed  at  the  time  of  its 
iming  its  liberty,  which  is  easily  done  by  tracing,  in  well-cleaned  ex- 
ples,  those  lines  of  growth  of  wnich  the  edges  converge  at  the  point 
?re  the  profile  curve  of  the  external  portion  of  the  true  apex  commences, 
I  from  which  the  lines  of  the  iigamental  fossa  recede,  it  will  be  clearly 
n  that  it  must  once  have  so  closely  resembled  the  young  of  an  oyster,  as 
•ender  it  difficult  to  distinguish  the  one  from  the  other."  Having  arrived 
ho  conclusion  tliat  the  young  Grvphite  must,  for  a  period  more  or  less 
'ertain,  resemble  an  oyster,  Mr.  Jones's  figures  specimens  to  show  how 
g  such  resemblance  might  endure,  and  to  what  extent  it  could  proceed ; 
>  of  these  being  attached  by  a  base  so  large,  the  upper  valve  so  rugose  and 
ivex,  with  ridges  following,  and  corresponding  with  the  inequalities  of 

shell  upon  which  it  grew,  exhibiting  very  obscure  and  irregular  con- 
trie  lines  of  growth,  and  an  appearance  so  com])letely  that  of  an  oyster, 
I  different  to  that  of  a  Gryphite,  "  that  no  one,"  Mr.  Jones  says,  **  who 
I  never  seen  similar  specimens,  in  a  scries  of  still  further  advanced 
gjea,  could  admit  its  relationship  in  any  degree  to  the  latter." 
>ould  the  young  animal,  by  its  O^^ti  volition,  free  itself  from  connection 
h  the  body  to  which  it  had  attached  itself  P  This  Mr.  Jones  thinks  may 
answered  affirmatively,  from  the  fact,  that  in  the  majority  of  instances, 
t  connection  could  liave  endured  but  for  a  short  time.  The  primary 
rit  of  adhesion  must  in  general  have  been  so  small  in  the  young  fry, 
I  applied  to  surfaces  so  even,  that  a  very  slight  exertion  of  force  of  any 
d,  either  voluntary  or  involuntary,  would  have  sufficed  to  detach  it ;  but 
an  be  readily  conceived  that  in  the  event  of  adhesion  taking  place  to 
!ven  surfaces,  the  union  between  the  two  bodies  must  have  become  so 
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complex  as  to  Tcndor  separation  impoatible,  except  by  the  application  of 
Yenr  considerable  force. 

Ill  tlie  event  of  contact  remaining;  nnnatnrallj  prolonged,  aa  in  the  case 
of  Ostrea  Ueviuscula  and  O.  irremilaris  of  Miui8ter»  the  foregoing  obser- 
rations  would  in  all  cases  properly  apply. 

"  There  can  be  no  donot,  that  the  great  eonfnsion  of  ideas  which  has 
existed  with  regard  to  what  ^e  consider  to  be  one  spedea,  as  evidenced 
by  the  hosts  of  synonyms  for  it,  to  which  we  have  been  compelled  to  re- 
fer, arose  from  that  love  of  species-making  which  characterised  most  of  oar 
earlier  paleontologists,  ^o  sooner  did  an  abnormal  form  present  itself, 
than  it  was  seiieed  upon  and  named  aa  a  new  species,  whilst  the  examina- 
tion of  the  series  would  have  shown  its  troe  connection  with  common  types. 
In  species  of  which  the  number  varies  so  much  individually,  as  in  the 
oyster-tribe  generally,  this  precaution  is  most  essential,  to  enable  us  to 
arrive  at  safe  conclusions  m  this  respect :  the  most  symmetrical  foimi 
having  been  set  up  as  types,  whilst,  in  point  of  fact,  tKeae  are  rather  ex- 
ceptional than  otherwise. 

"  Wo  can  convince  ourselves,"  Mr.  Jones  condudea,  **  in  the  instance  of 
(?.  incurna,  that  this  shell  is  capable  of  assuming  every  riiape  lietween  that  of 
a  flat  oyster  and  one  of  so  aifierent  a  development  aa  to  have  suggested 
the  propriety  of  conferring  upon  the  individuals  exhibiting  it,  a  distinct 

Ceric  name.  It  has  been  shoii-n,  how  the  entire  character  of  the  riiell 
been  ofiected,  by  circumstances  which  enforced  upon  it  a  more  or  lest 
permanent  adhesion  to  the  body  to  which  it  had  primarily  attached  itself; 
that  the  lateral  furrow,  upon  the  presence  or  absence  of  which  specific 
differences  have  been  supposed  to  depend,  is  one  of  the  most  fallacious 
characters  upon  which  they  can  be  based.  We  can  perceive  that  the  dif- 
ferences between  the  assumed  species  O,  incurva,  ohliquala,  MaccuU 
lochii,  and  cymhium,  are  less  than  tlioso  existing  between  the  young,  half- 
prown,  or  acuilt  states  of  either.  We  know  that  other  creatures,  inhabit- 
mg  the  same  sea-zones,  pass  upwanls  from  the  point  at  wliieh  they  first 
appear,  through  a  greater,  or  at  least  as  great,  a  stratigraphieal  range  as 
either  of  these.  l)o  we  not  then  rightly  pause  before  we  draw  sharp  lines 
of  dcmareation,  whilst  neither  the  facts  presented  to  us  in  the  formation 
under  consideration,  nor  our  knowledge  of  ])hysiological  facts,  as  exempli- 
fied in  the  existing  life  of  our  own  epoch,  afford  us  any  valid  pretext  for 
so  doing  .*'** 

To  show  in  the  clearest  possible  manner  the  nature  of  these  differences, 
Mr.  Jones  has  constructea  a  diagram,  representing  Gryphea  incurva  of 
the  best  known-type  and  fullest  dimensions.  By  uncovering  the  drawing 
from  its  younger  portion  upwards,  may  be  made  to  appear  m  succession, 
first,  its  oyster  condition ;  secondly,  that  of  drypkaa  suifla  ;  thirdly,  that 
of  G.  ohiiqua,  young ;  fourthly,  that  of  G,  Miqua,  adult ;  fifthly,  O. 
incunm^  half-grown ;  sixthly,  ditto  two-thirds  grown ;  seventhly,  adult ; 
eighthly,  in  its  most  aged  form.  A  comparison  of  any  of  the  ibrms  wc 
have  referred  to,  made  by  placing  almost  any  two  shells  of  different  sizes 
in  juxtaposition,  so  that  the  cni*ves  of  their  beaks  shall  be  as  nearly  as 
possible  parallel,  will  exhibit  the  same  difference  of  degree  between  them, 
m  quito  as  satisfactory  a  manner. 

The  names  by  which  the  numerous  varieties  have  been  hitherto  known, 
and  under  which  they  are  figured,  Mr.  Jones  suggests,  may  admit  of  use, 
as  those  of  varieties  only  of  G.  incurva,  aa  which  they  ought  to  be  gene- 
rally recognized.  The  results  of  Mr.  Jones's  investigations  then  may  be 
thus  stated,  that  not  only  is  there  no  clear  distinction  between  these  so- 
called  sjKHrieB  when  studied  in  a  fairly  selected  series  ;  that  no  particular 
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form  is  special^  to  any  itntignmhical  portion  of  the  Lias;  but  tliat  in 
the  Cotewold  diitrict^  whererer  Gryphitea  nnmeioiialy  occur,  all  the  forma 
moat  widely  diverging  from  the  orainair  type  of  6,  incurva  are  found, 
pnaenting  differenoea  uom  it»  ao  infinitely  modified  as  to  make  arbitrary 
aepaiation  between  them  of  specific  Talne,  quite  as  unintelligible  as  absura. 
ISeae  obaer?aUons  may  be  applied  with  equal  propriety  to  other  species 
and  genera  of  shells  equally  common  in  the  Liaasio  strata." 

IfieAvsuALMnniro  of  this  club  took  place  on  March  4th,  on  which  oc- 
eaaum  there  was  a  large  muster  of  the  members  and  their  firiends  from  dif- 
ferent parta  of  the  county.  Captain  Guise,  president,  read  the  annual 
addreaa,  in  which  he  gave  a  detailed  account  of  all  the  different  meetings 
which  had  taken  place  during  the  past  year,  and  pointed  out  the  various 
nov^dea  which  the  members  had  noted  in  their  excursions  to  Woston- 
simr-Mare,  Cardiff,  Penarth,  etc.  After  the  address,  the  meetings  for 
1863  were  fixed,  and  Mr.  Buckman's  report  on  the  tumulus  opened  by 
the  dab  at  Nymphsfieldlast  summer,  was  read ;  one  very  fine  human  skuU 
and  portions  of  other  dculls  obtained  frcmi  this  ancient  burial^lace,  were 
exhibited.  At  the  dinner  fif^-eight  members  were  present.  Vr.  Wright 
lead^  report  on  the  collection  of  organic  remains  made  by  Miss  Holland, 
of  Dombleton  HalL  The  lias  beds  in  the  neighbourhood  of  Dumbleton 
conaiat  of  Lower  liaa.  Middle  lias,  and  Upper  Lias.  The  report  con- 
tained an  eirameratJon  of  all  the  species  found  in  each  of  Ihese  divisions 
of  that  great  f<»mation ;  these  detailed  lists  will  appear  in  the  Transao- 
tiona  ofthe  Society.  Dumbleton  HiU  haa  long  been  a  ^pital  locality  for 
the  foaails  of  the  marlstone  and  for  the  fish-bed  of  the  Upper  Lias.  Dr. 
Wrischt  likewise  exhibited  a  rertebral  and  other  bones  of  a  lar^  reptile, 
whi«^  had  lately  been  diaoorered  at  Stowell  Park.  This  saurian  is  new 
to  England,  although  the  same  or  an  allied  form  has  been  found  in  a  for- 
mation of  the  same  age,  the  Gi*eat  Oolite  of  Normandy.  The  bones  be- 
longto  the  genus  I^gl^ftaurus,  The  next  communication  was  by  the  Eer, 
T.  W .  Norwood,  on  a  tumulus  which  had  been  recently  exposed  at  Fox- 
cote,  near  Whittington,  in  this  county.  This  locality  had  been  visited  on 
February  26th,  when  several  human  bones,  horses'  bones,  and  flint-flakes 
were  found.  In  another  part  of  this  tumulus  a  vessel  containing  a  num- 
ber of  Koman  coins  of  Valens,  Yalentinian,  Tetricus,  Faustina,  Constan- 
tine  II.,  Claudius  II.,  was  said  to  haye  been  discovered,  together  with  a 
fragment  of  rude  pottery  and  a  piece  of  rusty  iron.  The  author  believed 
the  grave  to  have  been  a  Soman  burial-place  of  about  the  fourth  or  flfth 
century.  The  next  paper  was  an  account  of  the  natural  history  of  the 
Severn,  by  Mr.  John  Jones,  of  Gloucester.  In  it  lists  were  given  of  the 
fishes,  shells,  diatoms,  and  plants  living  in  the  estuary  of  the  river. 

Mr.  Notcutt  read  an  outline  of  the  proceedings  of  the  Cheltenham 
Working  Naturalists'  Association,  formed  in  I86I,  for  the  purpose  espe- 
cially of  uniting  the  naturalists  of  the  town  in  the  effort  to  work  out  a 
complete  flora  and  fauna  of  the  district.  The  area  which  the  Association 
has  thus  undertaken  to  work  out,  embraces  a  definite  district  laid  out  on 
the  Ordnance  map,  and  averaging  a  radius  of  about  six  miles  from  Chel- 
tenham as  a  centre ; — 649  species  are  found  within  these  limits.  Of  these 
1 12  are  new  to  the  district,  being  unrecorded  in  the  Flora  published  eigh- 
teen years  since  by  Mr.  Buckman ;  while  67  of  the  plants  recorded  in 
that  work  have  not  been  seen  by  the  members ;  of  tnese,  it  is  believed 
that  17  are  cither  extinct  in  the  places  assigned  for  them,  or  are  mis- 
nomers, while  the  other  60  willprobably  bo  yet  rediscovered.  The 
mosses  have  been  studied  by  Mr.  lieach,  and  his  lists  contain  146  species. 
In  the  animal  kingdom,  Xhr.  Bird  has  contributed  a  list  of  24  species 
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of  mammals.  Mr.  Wheeler  reports  169  apeeiea  of  birds,  and  eight  8p^ 
cies  of  reptiles  are  noted  by  the  Bev.  T.  A.  Marshall.  The  same  gen- 
tleman has  contributed  lists  of  667  species  of  CSoleoptera  and  172  speciei 
of  Hymenoptera.  Mr.  Beach  has  detected  71  species  of  MoUusca,  and 
Drs.  Abercrombie  and  Wilson,  87  species  of  DiatomacesB.  CoUeetioDaol 
seyeral  of  the  tribes  investigated  Iiave  been  commenced  to  senre  as  t 
permanent  record.  It  was  also  urged  that  it  would  be  exceedinely  d& 
sirable  that  the  same  work  should  be  done  for  the  whole  county  which  ii 
being  done  for  this  district. 


NOTES  AND  QUEEIEa 


HioHssT  Beds  ot  the  Ekolish  Chalk. — ^For  a  long  time  the  fosnl 
from  the  Norwich  chalk  have  been  known  to  present  slight,  but  pecalin 
distinctions  from  those  of  other  districts ;  and  the  Norwich  cbnlk  h& 
been  often  regarded  as  a  higher  stratum  than  any  other  in  England.  Th* 
recent  description  by  M.  Bmkhorst  (see  **  Beviews,"  toI.  vi.  p.  240)  of  \h 
fossils  from  strata  at  Maestricht,  containing  casts  of  uniyalYe-shelK  sue] 
as  occur  in  similar  beds  between  Dorer  and  St.  Margaret's,  showing  thei 
proximity  to  the  highest  cretaceous  beds,  has  directed  my  attentio 
afresh  to  a  portion  of  one  of  the  most  interesting  chalk  sections  in  Eds 
land, — that  in  the  vicinity  of  Dover.  Since  William  Phillips's  admirabl 
paper,  read  before  the  Geological  Societyin  1818,  nothing  has  been  pnl 
lisned  on  the  geology  of  that  part  of  the  "Kentish  coast ;  but,  during  a  lat 
visit,  having  obtained  from  the  low  difis  at  Kingsdown  (left-side  of  viev 
Plate  VIIL)  specimens  of  Micraster  eor-anguinum,  unlike  those  usuall 
found  in  the  Dover  and  Maidstone  Upper  Chalk  (see  ordinary  form,  Fig.< 
Plate  III),  but  agreeing  closely  witht  he  gibbous  variety  so  abundant  in  tli 
Norwich  chalk,  I  beg  to  solicit  information  frdm  geologists  of  the  chi 
racteristic  features  ana  fossils  of  the  highest  beds  of  chalk  in  any  localit 
with  which  they  may  be  acquainted.  As  the  beds  in  the  Kingsdown  clif 
rise  at  a  sharper  angle  than  the  general  surface  of  the  land,  it  is  possib 
that  the  uppermost  beds  have  more  or  less  been  slic^  off  by  some  denudii 
action  towards  Walmer  Castle  (to  the  right  of  the  view,  Plate  VIII.)- 

Mr.  S.  P.  Woodward  informs  me  the  chief  characteristic  shells  of  tl 
highest  beds  of  the  Norwich  chalk  are — Pecten  coneentricus,  Ostrca  lart 
Terebratulina  gracilis,  Terehratella  elegans,  Rhynehanella  ortoplirai 
Maffos  pumila,  and  Chama  inaquirostrata.  The  occurrence  of  these  she 
in  any  locality  ^'ill  be  therefore  indicative  of  the  presence  of  strata  repi 
sentative  of  the  Noniich  beds.  S.  J.  Mackie. 

DiDTHoi>ON  Vauclusianum. — Sincc  my  memoir  on  this  pubject  ^ 
published,  the  specimen  has  been  thoroughly  cleaned  out  by  Mr.  Dari 
of  the  British  M^iseum,  and  he  has  distinctly  shown  tliat  the  interpretati* 
that  the  last  tooth  in  the  jaw  was  the  third  molar,  was  erroneous.  T 
tooth  is  therefore  the  second  molar ;  the  one  immediately  preceding  it 
ing  the  first ;  and  the  fractured  tooth,  instead  of  being  Ihe  first  molar,  tu; 
out  to  have  been  the  last  premolar.  The  snecific  and  generic  distinctior 
the  Didymodon  ia,  however,  not  invalidatea  by  the  detection  of  this  er 
on  my  part,  which,  as  in  all  similar  cases,  I  hope  to  be  the  first  to  point  c 

C.  Cabtbb  Blaki 

Mammalian  Bemains  ik  Hampshire  Gravbl. — The  remains  refer 
to  at  page  110,  have  been  kindly  forwarded  to  us  by  Lieut.-Colonel  Kic 
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^lephoi  ffrimi^eniw  (detennined  bj  Dr.  Falconer)  in 
ided  lump  or  Tertianr  rock,  Pectunculus  FlumsteadieusU,  No* 
neroidest  and  BosUtUaria  Sowerhii  (determined  by  Mr.  Prest- 
D.  GxoL. 

Canoe. — ^The  dredgings  in  the  Seine  have  brought  to  light  the 
(  remains  of  a  canoe  faahioned  of  the  trunk  of  a  tree,  5)  metres 
85  centimetres  broad  in  the  middle,  and  attributed  by  the  French 
ns  to  the  Gallic  era.  In  the  same  place  seventeen  pieces  of 
aey,  a  knife,  a  flint  axe,  and  yarioua  pieces  of  pottery  were  found 
le  time. 

)be. — A  vein  of  lead-ore  has  been  discovered  at  Port  Jervis, 
>unty,  N.  Y.,  containing  80  per  cent,  of  pure  lead,  and  six  feet 
ight  feet  deep,  in  the  Oneida  Sandstone. 
LI  AN  He  MAINS. — Dr.  Buckland  records,  in  the  Geological  So- 
tmsactious,  vol.  iv.  p.  287,  the  discovery  of  "  four  large  and 
(8  of  elephants,"  in  a  garden  opposite  the  chalk  pit  at  the  base 
•it  Hill,  and  on  the  north  side  or  the  turnpike-road.  They  were 
ime  (1817)  in  the  possession  of  Mr.  Lee,  the  owner  of  the  ex- 
ick-works  there. 

.K  Broads, — Sir, — I  should  be  much  obliged  if  you  could  inform 

origin  of  our  "  Norfolk  Broads."    They  are,  as  the  name  im- 

id,  comparatively  shallow,  sheets  of  water  of  various  extent, 

a  few  miles  only  from  the  sea,  and  partially  overgrown  with 

I  have  myself  a  suspicion  that  they  are  in  some  way  connected 
yrag  sea. — ^xours  truly,  Chables  Jicks,  jun. 
t  may  be  as  well  to  add  that  the  "  Broads"  above-named  have,  I 
^icays  some  connection  with  a  tidal  river. 
(U,  Thorpe ^  near  NorwicA,  March  23. 

BANCE  OP  THE  Sea. — The  *  Grahamstowu  Journal '  (February, 
CB  tlie  following  statement : — "A  farmer  named  Elliott,  residing 
la  lliver,  while  crossing  the  mouth  of  the  Keiskama,  a  few  days 
ced  an  eruption  in  the  sea,  which  was  violently  agitated  and 
rards  as  from  the  spouting  of  a  whale.    On  approaching  the  spot 

as  possible,  he  perceived  that  a  dense  body  of  smoke  rose  as 
ter,  and  when  the  tide  threw  the  surf  over  the  spot  it  was  im- 
tbrown  some  forty  or  fifty  yards  into  the  air,  the  water,  for  the 
nee  of  half  a  mile,  assuming  the  colour  of  the  blackest  ink. 
nucd  for  some  fifteen  minutes,  and  gradually  died  away  with  a 
^ound." 

. — Sir, — The  note  "  On  a  Progressive  Change  in  the  Form  of 
I,"  page  110  of  the  number  tor 
I  am  sorry  to  find,  unintelligible, 
icnce  of  the  omission  from  the 
f  letters  referred  to  in  the  text, 
•am  ought  to  have  been  thus 
Geoboe  Hamilton. 
College,  Liverpool^  March  Sth,  1863. 

. — Blackdown  Gbeensand. — In 
.  Sidmouth  and  Lyme  Hegis  are 
;cd  as  to  positions. 
. — In  Plate  III.  figs.  4  and  5  are  transposed.     Fig.  4  is  Glypto- 
;  fig.  5.  Holoptychius  scale. 

IN  Table  of  Bibd  Ekmains. — The  X  to  Coturnix  is  put  in 
richt  instead  of  in  the  Eocene  column,  and  the  X  to  Perdix  in 
e  instead  of  in  the  Miocene  column ;  the  P  to  Oallus  and  'the  ? 
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to  GalluM  Bravardi,  alHo,  are  put  in  the  Eocene  instead  of  the  Miarew 
columns.  LcUhornis  ?  emuinus  is  also  accidentally  put  in  the  Maestricht 
instead  of  in  the  ICw^ene  column.  Insert  the  X  in  PUoeene  column  against 
Cifgnu^feru9 ;  and  the  X  in  Cavern  column  against  Faleo  ;  and  thex  against 
Gastoruis  Farisiensis  in  the  J^oeewe  column ;  the  X  in  the  P^soceiitf  column 
against  Cygnusferus, 


EEVIEWS. 

Geological  Observations  on  South  Australia^  principally  in  the  distriri 
South-east  of  Adelaide,  By  the  Kev.  J.  E.  Woods,  F.G.S.,  etc.  8ro. 
Longman.     1862. 

We  have  in  this  book  the  results  of  an  amateur  geologist's  well-directed 
observations  on  the  geological  structure  of  a  considerable  portion  of  South 
Australia  during  his  residence  there  as  a  missionary,  actirely  employed, 
and  both  willing  and  able  to  find  occupation  and  amusement,  dunng  his 
leisure  hours  and  solitary  rides,  in  studying  nature  and  the  physical  fet- 
tures  of  the  country.     The  chief  geological  feature  of  the  south-easteni 

J  portion  of  South  Australia  is  a  wide-spread  limestone,  mostly  white  and 
riable,  composed  largely  of  firyozoa,  especially  of  a  large  Cellepon 
(C.  gambieriensi^.  Busk).  The  upper  part  or  the  limestone  is  oflen  com- 
pact and  without  fossils,  and  it  passes  by  degrees  into  the  lower  softer  bed, 
which  is  full  of  Bryozoa,  TercbratulsB,  Fectines,  and  other  bivalves,  with 
numerous  Gasteropods  (chiefly  casts),  several  Echinoderms,  SLark-teeth, 
etc.  The  author  gives  a  full  account  of  this  limestone,  its  flint-lajen, 
iron-pyritcB,  rock-salt,  and  fossils  ;  and  remarks  that,  though  it  Las  some 
characters  in  common  with  the  wliite  chalk  of  England,  yet  it  is  really  to 
be  compared  with  the  Suffolk  Crag.  He  ascribes  the  origin  of  this  deposit 
to  a  great  reef,  or  reefs,  of  Bryozoa,  such  as  have  given  given  rise  also  to 
the  Alaestrieht  chalk  and  the  Crag  of  Suffolk  ;  but  in  explaining  the  na- 
tural liiatory  of  such  a  reef,  Mr.  Woods  has  very  unfortunately  confounded 
"  corallines,"  **  corals,'*  and  "  moss-corals  "  (partly  by  intent,  and  partly 
for  want  of  exact  zoological  knowledge),  to  such  an  extent,  that  few  of  htf 
non-scientiiic  readers  (to  whom  he  particularly  addresses  himsclO  ^'^^ 
understand  that  *'  corallines  "  are  really  stony  seaweeds  or  algic ;  cowlsi 
humble  animals,  but  little  raised  above  the  sponge  families;  \ihilst  nioes- 
corals  or  Biyozoa  (termed  also  Polyzoa)  rank  higher  in  the  animal  seal*?, 
and  belong  to  a  very  different  group.     The  external  resemblance  of  cer- 


already  had  another  meaning 
the  calciferous  Alga;.     As  neither  corals  nor  corallines  occur  (or  but  ?ery 
rarely)  either  m  the  Suffolk  or  the  South  Australian  Crag,  **  coralline  '*  must 
be  a  misnomer  for  either  of  them  ;  and  we  hope  that  Mr.  Woods  will  re- 
collect this  if  his  work  comes  to  a  second  edition,  as  we  hope  it  ^ill. 
Some  of  the  fossils  of  the  white  limestone  under  notice  are  illustrated  by 
indifferent  woodcuts  ;    we  trust  that  Mr.  Woods  will  find  some  opportunity 
of  having  all  his  fossils  carefully  figured  and  determined  by  some  workinj; 
palaeontologist.     Mr.  Busk  has  examined  and  named  some  of  the  Bryozoa 
(p.  81) ;  the  Foraniinifera  have  been  determined  by  Mr.  Jones,  of  the  Geo- 
logical Society  (p.  71);  and  Professor  M 'Coy  seems    to  have   examinevl 
others  of  the  fossils;  Mr.  Woods,  therefore,  has  made  some  progress  in  the 
elucidation  of  the  paiajoutolOf^y  of  the  iuteresting  formation  which  has 
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sonpied  his  attention  with  mch  good  retnlts  as  the  book  before  ns  bean 
itnesa  to.  This  book,  written  hi  awaj  from  libraries  and  muaeoms,  at 
^enola,  in  the  Sooth  Australian  bush,  not  onlj  gives  eridence  of  its 
athor's  good  judgment  in  choosing  geological  research  as  means  of  intel- 
«tual  amusement,  of  his  eztensire  reading,  his  acutenees  of  obserration, 
nd  sensible  i;eneralisations,  but  it  is  a  good  example  of  what  may  be  done 
1  rendering  a  geologist's  knowledge  of  one  locality  arailable  to  neighbours 
nd  to  the  wond  at  large.  Without  aiming  at  a  high  scientific  standing 
for  which  indeed  its  manjr  Terbal  errors  in  nomenclature,  and  its  scientino 
hortcomings,  unfit  it),  tms  work  will  do  good  service  both  in  the  Colonies 
ind  at  home.  "  In  the  former,  the  number  of  scientific  readers  is  com- 
paratively few,  though  in  no  parts  of  the  world  perhaps  is  a  greater  in- 
vest felt  in  matters  of  the  kind,"  says  the  author ;  anci  indeed,  what  with 
their  gold-seeking,  water-seeking,  and  coal-seeking,  their  search  for  build- 
isg-materials,  their  road-makings,  etc.,  our  colonial  brethren  may  well  have 
oeession  to  be  alive  to  scientific  subjects,  and  to  geology  in  particular. 

There  is  rery  much  relating  to  the  extinct  volcanos  of  South  Australia, 
aad  to  the  caves  and  their  bone-breccias,  to  be  found  in  Mr.  Woods's  in- 
teRtting  book ;  for  all  of  these  have  their  place  in  the  geological  history 
of  the  limestone  tract  which  the  author  more  particularly  works  out.  lu 
tbe  late  Tertiary  period  the  Brvozoa  had  it  all  their  own  way  here,  in  a  hol- 
W  lea-bed,  and  rivalled  corals  in  the  accumulation  of  extensive  reef-like 
deposits  of  calcareous  matter,  until  volcanic  agency  interfered  for  awhile, 
to  be  succeeded  by  the  deposits  of  shelly  matter  by  ocean-currents  for 
t  kog  period,  followed  by  a  perhaps  longer  era  of  upheaval  and  slow 
denuaation,  accompanied  by  other  volcanic  aisturbances;  the  extinct  craters 
due  to  this  are  still  existing.  The  upheaved  Brvozoal  limestone  weathers 
iato  arid  sand ;  it  is  also  extensively  excavated  by  subterranean  water- 
cIuLonels,  supplying  the  local  wells  to  a  lai^e  extent. 

These  changes  have  been  gradual,  the  author  thinks ;  and  during  that 
long  time  the  marine  fauna  was  considerably  changed,  but  the  terrestrial 
&una  in  a  less  degree. 

The  author  has  some  useful  observations,  in  his  early  chapters,  on  the 
Illation  of  physical  geography  to  geological  conditions,  and  on  the  general 
physical  character  of  Australia.  His  description  of  the  soil,  swamps, 
Vegetation,  and  faunal  peculiarities  of  the  district  in  which  he  interests  him- 
^If,  afibrds  many  useful  hints  to  the  palasontologist  as  to  local  accuma- 
latioDs  of  minute  organisms,  of  certain  lake-shells,  and  of  mammalian 
hones.  The  "  Biscuits-flats  "  of  Southern  Australia  have  long  puzzled 
those  who  have  seen  them  ;  but  Mr.  Woods  explains  the  origin  of  the  cal- 
careous "  biscuits,"  by  showing  that  these  round  flat  plates  are  really  the 
BUQ-dried  marly  cakes  that  have  been  formed  in  little  depressions  of  the 
ground  in  the  rainy  season  (p.  45). 

We  hope  that  this  highljr  interesting  and  well-constructed  work  will 
^Ifil  its  object  as  an  instructive  book  among  the  public  fidly  as  well  as  it 
served,  whilst  in  preparation,  to  amuse  its  solitary,  hard-working  author 
in  the  Bush. 


Siudi  Siratigrajici  e  Paleontologici  sulV  If{fraUas   nelle  Montague  del 
Golfo  delta  Spezia;  del  Prof.  Giovanni  Capellini.     4to.  Eologua.     1862. 

The  Lower  Liassic  formations  of  the  neighbourhood  of  Speziu  have  been 
ong  interesting  to  British  geologists,  the  labours  of  Ue  la  ^eche  and  Mur- 
hitfon  having  rendered  them  to  a  certain  extent  familiar  to  us.  The  ex- 
ellent  memoir  which  Prof.  Capellini  has  produced  gives  an  elaborate  cata- 
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IGO  TBS  OSOLOOm. 

Geologia  e  Paleonioloffia  MBologneM;  Cetmo  Storieo  del 
Prof.  G.  Capellini.    8to.    Bologna.    1863. 

This  Ib  a  history  of  the  progress  of  geologj  and  pa1»onto1ogj  in  the 
neighbourhood  of  Bologna  rrom  1648  to  1810.  The  Aidrovandine  Museam 
first  s&ve  an  im|>etus  to  the  study  of  palieontologjjy  in  Italy »  and  many  of 
its  choicest  specimens  were  described  oy  Ambrosini  in  his  '  Museum  Me- 
tallicum.'  Here  under  the  name  of  Arayroconehns  was  for  the  first  time 
figured  a  fossil  shell  frequent  in  all  the  K>logneee  hills,  which  Scheochzer 
in  a  later  period  termed  Concha  polwynglima,  Lamarck  Pema  maxillata^ 
Deshayes  Pema  Soldani.  Lorenso  Legati  in  a  part  of  his  work  (1677)  de- 
nied that  the  Glosso-petro  had  formed  part  of  an  animal,  but  elsewhere  ad- 
mitted its  resemblance  to  the  tooth  of  the  shark.  The  labours  of  Ghcdini, 
Beccari,  and  Monti  are  alluded  to  by  Prof.  Capellini,  as  well  as  the  re- 
searches of  Dr.  Falconer,  who  has  shown  the  distinction  between  the 
rhinoceros  of  Monte  Biancano  (B.  leptorhinue,  Cut.  part)  and  the  species 
from  Val  d'Amo  described  as  the  JB.  JSirueeue  of  Falconer. 

The  memoir  is  of  a  most  interesting  nature,  and  although  the  present 
political  condition  of  Italy  is  such  as  to  inspire  but  little  hope  for  scien- 
tific progress  there,  the  above-mentioned  works  by  Prof.  Capellini  are 
valuable  and  accurate  contributions  to  this  science. 


Balenottera  Foesile  nelle  Argile  Pliocenieke  di  8,  Lorenzo  in  CoIUm 
(Provinda  di  Bologna).  J^ta  del  Prof.  G.  Capbllini.  8vo.  Bologna. 
1862. 

This  little  pamphlet  details  the  progress  of  a  journey  made,  and  brief 
notices  of  the  fossils  collected  by  Professor  G.  Capellini,  Drs.  Foresti  and 
Nicolai,  in  the  neighbourhood  of  Bologna.  The  most  striking  fossil  which 
was  obtained  was  referable  to  the  genus  Rorqualus,  of  which  a  portion  of 
mandible,  being  about  a  metre  and  a  half  in  length,  was  at  first  discovered, 
and  led  to  the  identification  of  the  species.  Afterwards  the  skull,  the 
maxillary  bone,  and  one  of  the  mandibles,  doubtful  evidence  of  a  paddle, 
and  portions  of  vertebrsB  and  ribs,  were  found.  Deductions  from  these 
evidences  lead  Professor  Capellini  to  the  inference  that  the  whale  to  which 
it  belonged  measured  at  least  68  feet  in  length.  He  speculates  on  the 
future  discovery  of  the  remains  of  dolphins,  rhinoceroses,elephants,  and  other 
mammalia  that  inhabited  the  same  region  during  the  Pliocene  epoch.  In  a 
note  he  reminds  palaeontologists  that  besides  remains  of  rhinoceroses  which 
exist  in  the  museum  at  Bologna,  there  is  also  a  fine  molar  of  JSUphcu  (Vt' 
tiquus,  derived  from  Crovara,  and  which  forms  part  of  the  fossils  collected 
by  Professor  Alessandrini.  A  few  fragments,  rererable  to  the  same  species, 
from  the  same  locality  were  discovered  in  a  shop,  where  a  piece  of  abrokeu 
mandible  had  also  been  preserved  in  a  bad  state. 

We  are  glad  to  see  that  Professor  Capellini  is  endeavouring  to  remove 
the  stigma  which  has  been  cast  upon  Italian  geologists,  of  not  paying  due 
attention  to  the  productions  of  their  own  country. 


PTYCHOCOB  P0LV0YRD8.  Aguau. 

Krom  the  White  CUalk  of  Kent. 
n  the  Collootion  o(  N.  T.  Wetherell,  Eaq.,  of  HiKbgntc] 
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CESXaACIONT  FISHES   OF  THE  CHALK. 

Br  THE  Editob. 

Thi:  very  fine  specimen  of  palatal  tooth  of  Ptychodus  polygyruSy 
which  we  figure  in  Plate  IX.,  from  the  collection  of  N.  T.  Wetherell, 
Ssq.,  of  Highgate,  temporarily  draws  our  attention  to  a  class  of  re- 
tuains  of  very  considerable  interest. 

We  have  not  the  leisure  at  the  present  time  for  going  as  deeply 
into  the  subject  as  it  well  deserves,  nor  as  the  mass  of  valuable  ma- 
terials accumulated  since  the  publications  of  Agas&iz  in  1843,  and 
Dixon  in  1850,  require. 

There  are  also  other  important  points  than  the  mere  bearings  of 
more  detailed  information  of  the  characters  of  species  very  possibly 
to  be  gained  by  a  etudy  of  the  singular  and  marked  group  of  cestra- 
ciout  nshes.  First  known,  in  abundance  of  individuals,  in  the  Car- 
boniferous age — though  not  at  any  time  numerous  in  genera, — and 
presenting  various  forms,  numerically  abundant,  in  the  Jurassic  and 
other  intermediate  formations  up  to  the  Chalk,  characterized  by  its 
niany  varieties  of  Ptychodus,  but  now  dwindled  down  to  a  solitary 
representative  in  the  Port  Jackson  shark,  it  is  one  of  those  very 
circumscribed  groups  in  which  we  ought  to  find  more  especially  and 
distinctly  marked  traces  of  the  transmutation  of  one  species  into  an- 
other, if  such  transmutation  did  exist  in  the  past  ages  of  our  planet. 
That  the  group  does  present  important  evidence  on  this  point  is  cer- 
tain, but  whether  sufiicient  or  not  to  come  to  a  practical  and  definite 
conclusion,  may  be  as  yet  doubtful ;  although,  if  collectors  will  turn  to 
the  fossil  remains  of  these  fishes  in  earnest,  we  may  rest  assured  of 
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good  work  in  this  direction  being  done.  By  a  glance  at  the  British 
Museum  specimens,  and  a  careful  looking  over  of  the  descriptions  and 
figures  in  the  '  Poissons  Fossiles '  and  the  '  Geology  of  Sussex,'  anj 
intelligent  observer  would  at  once  see  what  new  additions  would  be 
useful  for  supplying  the  missing  links  in  the  historic  and  stratigra- 
phical  series.  We  add  here  a  list  of  the  species  of  Pt}  chodus  ex- 
hibited  in  our  National  Collection. 

SPECIES  OF  PTYCIIODUS  IN  BRITISH  MUSEUM  COLLECTION. 

Palatal  Teeth  op 

Ptychodui  ^lyifyrta     .     .     .  From  White  Chalk,  Barham,  Kent,  Wflt&hire,  Lcwcs 

SuBscx,  Furfleet,  Grays,  Essex  (Toylor's  Collectiu;;.'. 

Ply.  depreuut Vf^hite  Chalk  of  Cherry  Hinton,  Camhridgeshire. 

P/y.,  n,»p White  Chalk  (Taylor's  Collection). 

Pty,  Oweni White  Chalk,  Biirham,  Lewes. 

Piy.  Morioni Cretaceous  strata,  Clarke  County,  Alahama. 

'  ^SltiSw""".'  ?"^  ;•"*;}  Lower  Chalk.  Dover.  SuM«. 
P(y.,  sp.  (near  polygyria)  .     .    Upper  Greensanci,  Toomay. 

Pty.  rugo*M W^hite  Chalk,  Rochester,  Gieenhithe,  Kent. 

Piy.  altior Chalk,  Sussex,  j 

Pty.  deeurrent Lower  Chalk,  Kent  (Taylor's  Cdlection),  Hsiiettbao,       \ 

Bnrham,  Maidstone,  Kent,  Brighton. 
Pty,  mammiliaris     ....     Lower   Chalk,   Lewes,   Brighton,   Dover,  Gailiirord; 

Upper  Grecnsand,  Toumay ;  Chalk  Marl,  Toplitz. 
Fin  Rays  op 
Ptychodus  spectabilii    .     .     .    White  chalk,  Lewes. 
Pty.,  spf  (small  size)      .     .     .     Chalk,  Sussex. 

Pty.  arcuatus Chalk,  Lewes. 

Pty.  cibberulua Chalk,  Lewes. 

ty.  articu/atus Chalk,  Lewes. 

Pty.f  sp W'hite  Chalk,  Burham. 

Pty.  latusimus White  Chalk,  Herts,  Lewes,  Kent,  Southeram ;  CrcU- 

ceous  deposit  ?  at  Oxford,  Essex. 
Pty.  paucUulcatM    ....     Chalk,  Sussex. 

In  the  same  cases  with  the  Ptychodus  teeth  is  a  tooth  of  Stropho- 
du8  asper — the  typo  specimen  figured  by  Agassiz.     There  are  also 
some  other  speciuiens  and  fragments  of  Strophodus,  to  which  genus  I 
am  disposed  to  add  the  specimens  and  fragments  kibelled  "  nascent 
teeth  of  Ptychodus,"  and  so  styled  in  Dixon's  work  by  Sir  Philip 
Egerton.     A  comparison  of  the  structure  of  one  specimen  in  parti- 
cular, with  one  of  the  specimens  of  S.  magnus  from  the  Stonesfield 
Slate  of  Eyeford,  in  the  adjoining  case  will,  we  think,  justify  this  view. 
Without  wishing  to  do  more  than  hint  the  possibility  that  the  an- 
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oestors  of  Piy,  Marionij  from  the  American  Greensand,  may  be  repre- 
sented in  time  by  some  of  the  Bpecies  of  Acrodus,  we  would  invite 
compariBon  with  an  unnamed  tooth  of  this  genus  from  the  Forest  mar- 
ble of  Stanton,  in  Wiltshire.  In  the  same  way,  if  the  development 
theory  be  correct,  the  connecting  links  might  be  hereafter  discovered 
between  the  more  primitive  Orodus  ramosus  of  the  Carboniferous 
limestone  and  the  Forest  Marble  species  of  Acrodus,  and  the  Acrodus 
AnningicB  of  the  Lias  of  Lyme  Eegis. 


NOTES    ON  THE  EVIDENCE   OF   GLACIAL   ACTION 

IN   SCOTLAND. 

By  P.  Simmons,  Esq.,  of  Whiteinch. 

In  the  parish  of  Baldemock,  county  of  Stirling,  and  in  the  neigh- 
bourhood of  "fragments  of  stone  reared  by  creatures  of  clay," 
Craigmadden  Castle,  the  pedestrian  will  find  three  large  stones  w'ell 
worthy  of  hia  notice.  They  are  situated  in  the  centre  of  a  bog ; 
consequently,  if  the  said  pedestrian  desires  to  observe,  measure,  and 
minutely  examine  them,  he  must,  as  three  friends  lately  did,  take  off 
boots  and  stockings  and  wade  through  the  water  that  surrounds  the 
Btones  to  within  two  feet ;  that 
is  to  say,  if  he  desires  such  arti- 
cles to  remain  dry.  The  bog  —7-^ 
forms  part  of  an  extensive  na- 
tural amphitheatre,  situated  in  -- 
the  Craigmadden  moor ;  and  the 
stones  have  received  the  name  Fig.  I.— View  (looking  to  the  S.E.)  of  the 
^•Auld  Wives'  Lifts,"  from  the  " A uld  Wives' Lifts" 

absurd  tradition  that  they  were  placed,  once  upon  a  time,  among  the 
heather  by  three  old  women,  natives  of  Baldernock,  Strathblane,  and 
Campsie. 

The  Lifts  are  considered  by  some  antiquaries  to  be  nothing  more 
or  less  than  a  cromlech   or  sepulchral  monument ;  others,  however, 
think  they  are  an  altar  which  the  Druids  used.     The  former  opinion 
is  maintained   by  Dr.   Daniel   Wilson    in    his  *  Archied  ogy.'     J  lis 
^ordsare:  "It  is  remarkable  as  an  example  of  a  trilith,  or  com- 
plete cromlech,  consisting  only  of  three  stones.    Two,  of  nearly  equal 
length,  support  the  huge  capstone;  a  block  of  basalt  measuring  fully 
18  feet  in  length,  by  11  in  breadth,  and  7  in  depth.     A  narrow  tri- 
angular space  remains  open   between  the  three  stones,  and  through 
this  every  stranger  is  required  to  pass  on  first  visiting  the  8])ot,  if, 
according  to  the  rustic  creed,  he  would  (^scape  the  calamity  of  dying 
childless.     It  is  not  unworthy  of  being  noted,  that  though  the  site  of 
this  singular  cromlech  is  at  no  great  elevation,  a  spectator  standing 
ou  it  can  see  across  the  island  from  sea  to  sea ;  and  may  almost  at 
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the  same  momont  observe  the  smoke  from  one  steamer  entering  tbe 
Frith  of  Clyde,  and  from  another  below  Grangemouth,  in  the 
Forth."  The  view  engraved  by  Dr.  Wilson  is  from  the  south-east; 
and,  according  to  his  measurement,  the  weight  of  the  large  sandstone, 
not  basalt,  capstone  is  90  tons ;  being  46  tons  more  than  a  different 
result  of  the  measuring,  which  makes  the  weight  50  tons.  The  two 
fragments  of  sandstone  on  which  this  large  piece  rests  are  prismatic 
in  sliape,  lying  side  by  side,  forming  a  tnangular  opening,  which 
enables  any  one  to  creep  through.  The  sketch  of  the  stones  as 
seen  from  the  south-west,  gives  the  reader  an  idea  of  the  size  of  this 
space.  In  the  appendix,  No.  4,  to  Mr.  Smith's  recently  published 
*  Eesearches  in  Newer  Pliocene  Geology,'  Mr.  Buchanan  considers 
the  Lifts  "  a  very  interesting  and  well-preserved  memorial  of  the 
remote  pagan  people  of  the  canoe  period,"  and,  like  Nilsson,  states 

that  '^  the  uppermost  is  an  enormous  block  of  basalt" 
This  mistake  causes  one  to  imagine  that  the  stuues 
have  not  been  properly  examined  by  the  said  anti- 
^r?E:r^^  quaries.     The  Lifts  are  covered  with  the  marks  made 
Fig.  2.— End  view  by  visitors  and  others.     Their  position  according  to 
oif  the  "  Liftd."    t^ho  compass  may  be  useful,  and  is  consequently  here 
x^     s£  6^^'^^f  as  taken  from  the  capstone. 

^         The  science  of  geology  enables  the  unprejudiced 


^ 


■  »■  ■  ..  ■  observer  to  declare  with  boldness,  and  to  prove  be- 

•^  "  U^uJ"^^  yond  doubt,  that  the  Auld  Wives'  Lifts  were  never 

^>     I     \        placed   where    they  now  are    by  demons,  augels, 

«-       N.vv    ^/^   witches,  or  mortals,  of  any  age.     Although,  to  quote 

I'ijr.  3.— The  bear-  Kent's  well-known  lines, — 

ii.gs  of  the  "  Lilts."  ,,  There 's  a  pleasure  on  the  heath 

AVhere  Druids  old  have  been, 
Where  mantles  prey  have  nistled  by 
And  swept  the  nettles  green," 

yet  science  compels  us  to  give  to  water  and  ice  the  honour  of  causing 
the  three  stones  to  remain  where  they  now  are.  They  are  erratics. 
This  fact,  for  the  evidence  is  almost  demonstrative,  is  asserted  by  one 

who  has  made  frequent  visits  to  the  stones,  aud 
a  careful   examination  of  the  strata  in  their 
neiglibourhood.     The  former  are  angular ;  "  the 
erratic  blocks,**  Agassiz  asserts,  "  in  Switzerland 
Fig.  1. — Sandstone  block,  are  always  angular  ;'*  the  latter  is  composed  ot 
5>.E.  of  the  "  Lifts."      sandstone  and  conglomerate  or  pudding-stone. 
The  sandstone  is  both  polished  and  grooved,  frequently  cut  aud  ex- 
cavated by  some  force,  doubtless  ice.     The  ice  appears  to  have  beeu 
aided  by  a  current,  which,  sweeping  along,  made  the  sandstone  yield. 
This  ice  current  appears  to  have  cut  the  sandstone  fragment  lying  ou 
the  margin  of  the  bog  to  tlie  south-east  of  the  Lifts. 

The  stones  have  been  floated  to  their  present  position  by  ice,  at  a 
time  when  the  laud  was  dej)ressed  by  some  earthquake  movemeut. 
"We  have,**  says  jNIr.  Smith,  of  Jordanhill,  in  his  most  interesting 
•  Researches,*  *'  in  the  superlicial  beds  in  the  basin  of  the  Clyde 
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evidences  of  such  a  movement,  which  must  have  taken  place  in  the 
period  when  the  climate  was  colder  than  at  present,  and  which,  if  not 
paroxysmal,  was  sufficiently  rapid  to  have  entomhed  alive  the  testa- 
ceous inhabitants  of  the  sea,  and  to  have  covered  them  up  to  a  con- 
siderable depth  with  beds  of  finely  laminated  clay,  which  could  only 
have  been  formed  at  the  bottom  of  the  sea."     The  current  or  rush  of 
water  made  the  ice  bearing  the  erratics  cut  and  polish  the  sandstone 
in  the  neighbourhood.     This  rush  of  water  was  doubtless  produced 
by  one  of  those  earthquake  waves  thus  described  by  Mr.  Smith  in 
the  above-mentioned  work,  and  considered  by  him  to  be  the  force 
that  originated  the  till  or  boulder  clay : — ''A  rush  of  water,  such  as 
that  produced  by  earthquake  waves,  of  sufficient  violence  to  tear  up, 
not  only  the  pre-existing  unconsolidated  cover,  but  considerable  por- 
tions of  the  subjacent  rocks,  and  perhaps  obliterate  the  inequalities 
caused  by  disturbances  in  the  coal  measures,  passed  over  the  island 
from  west  to  east,  or,  rather,  from  the  north-west,  depositing  the 
whole  in  a  confused  mass  on  the  surface.     In  that  part  which  was 
under  the  sea,  beds  of  gravel,  sand,  and  clay  were  deposited.     In 
process  of  time,  a  second  debacle  swept  over  the  island  in  the  same 
direction,  but  with  much  less  violence  than  the  first;  the  stratified 
beds,  perhaps  of  no  great  thickness,  were  swept  away,  leaving,  how- 
ever, occasional  patches  sufficient  to  attest  their  existence,  and  also 
part   of  the  pre-existing  diluvium,    reducing  the  inequalities  and 
grinding  the  exposed  surfaces  of  the  rocks  and  boulders,  for  it  is  to 
this  second  d6hic\e  I  ascribe  the  scratching  of  the  rocks  and  boulders; 
aud  here,  I  think,  ice  acted  an  important  part,  and  was  probably  the 
principal  agent  in  grinding  down  the  substance  over  which  it  passed. 
A  corner  climate  and  a  north-west  direction  both  point  to  a  frozen 
ocean,  which  was  perhaps  broken  up  by  the  convulsion  which  caused 
the  diluvial  wave,  and  the  ice  of  which  was  swept  over  the  land  in 
the  same  direction."     Antiquaries  formerly  imagined  the  erratics, 
or  the  boulders  termed  rocking  stones,  to  be  the  workmanship  ot 
human  hands ;  now  however,  Mr.  Wright,  one  of  the  most  talented 
of  their  number,  asserts  that  they  are  the   result  of  nntural  causes. 
Geology  has  proved  this  ;  and  the  same  science  has  also  taken  from 
the  territory  of  archaeology  some  of  the  stones  said  to  be  complete 
cromlechs,  the  Lifts  being  an  instance. 

When  examining  the  boulders 
near  Loch  Ken  in  Kircudbright- 
shire,  I  observed  among  many  of 
great  size  and  gigantic  in  composi- 
tion, one  10  feet  in  height,  and  13 
feet  9  inches  long,  resting  on  two  _ 

small  boulders,  prismatic  in  form.         ,,.     .      ~~  ,,  t    i.  i- 

>.,        1     .    1    \  Tir^  I  1  1      i  JC'K-  o.— Boulder  ucar  Loch  Ken. 

(beesketcli.)  W  orkmen were  blast- 

ing  some  of  the  boulders  when  I  was  niea«uriiig,  consequently  their 
number  is  decreasing  ;  and  the  evidence  of  glacial  aetion  in  the  neigh- 
bourhood of  Loch  Ken,  as  far  as  boulders  are  concerned,  will  soon  cease 
to  exist.     This,  however,  cannot  be  said  of  the  striking  glacial  action 
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observed  on  the  banks  of  Loch  Uoon,  in  Aynbire,  u  the  remarkable 
striated  trap-rocks  cannot  be  so  eaaily  removed.  The  openings  or 
BtrJH)  are  generally  nnrrow,  long,  and  deep ;  sometimes  pnamatic. 
They  appear  to  resemble  in  sliarpneas  the  scratchings  considered,  by 
Dr.  John  Tvndall,  in  his  publisned  '  Description  of  the  Glaciers  of 


FiK-  0.— Slriatud  biult.  Loch  Dooii  (u  Ken  from  the  tdke). 
the  Alps,'  to  be  caused,  on  the  Eiffelhorn,  by  the  Oomer  glacier  of 
former  ages.     The  bouldora  on  the  shores  of  Loch  Doon  are  fre- 
quently very  large,  and  mostly  basalt ;  and  so  numeroua,  as  to  con- 
stituto  entirely  tlie  west  side  of  the  loch,  the  waters  of  which  appear 
to  rest  ou  a  bcaof  bouldera, 
four  of  which  are  bo  largo 
as  to   appear    above    tlie 
surface,  and  now  remain 
islands.       (See     sketch.) 
None    of    tho     numerous  Fig.  7.— hUnd-boulder*,  Loch  Doon. 

bouhlLTs  piaiuiued  by  me  possecs  the  strong  and  varied  polarity 
which  Dr.  Tvndiill  found  to  exist  in  some  cast  dowu  from  tbo 
summit  of  the  Kilfelliorn.  It  is  not  maintained  that  the  many 
trnp-houldera  scattered  through  Scotland  were  never  magnetic;  and 
it  is  only  affirinud  tliat  no  fragment  has  yet  been  discovered  that 
was  observed  to  act  forcihir  upon  a  magnetic  needle.  It  may  be  licio 
remarked,  that  many  of  the  "jutting  prominences"  of  Dumbarton 
basalt  ruek,  on  whicli  the  fortress  is  silunlcd,  like  tliose  of  the  Kilfel- 
horn  and  Gijruor  Grnt,  described  by  Dr.  Tvndall,  posseaa  the  mag- 
netic action  caused  by  the  magnetic  o^iidc  of  iron.  Hai  tins 
magueti^im  been  developed  by  glacial  action  ? — is  a  question  whith 
cannot  be  here  answered,  although  it  is  one  worthy  of  bcinccou- 
sidcre d  by  geoiogicta.  Tiie  top  and  base  of  Dumbarton  Itock  I  lia*e 
examined  with  a  small  compass.  Haw  the  summit  of  the  purtioii  of 
tills  rock  called  tho  beacon-tower,  tho  polarity  changed,  the  pole 
aUected  bcini;  the  south,  at  the  distance  of  Bi  inches.  In  no  instance 
did  1  ob:<ene  the  compass  to  be  allected  in  the  cast  portion  of  the 
rock,  either  at  tlie  top  or  base;  the  reverse  was  tho  case  with  the 
west  portion,  botli  at  the  ti)p  and  base,  the  immense  fragments,  uu- 
doubwdly  portions  of  the  rock,  itmoved  probably,  by  lightning,  ou  the 
terrace  at  the  foot  of  this  part  of  the  rock,  being  no  exception  to  the 
"  strung  and  varied  jiolarity." 

Glacier  pressure  is  euusidercd  by  Dr.  Tyudsill  to  cause  the  crust 
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Dbserved  on  trap,  or  rather  tbe  species  of  trap  termed  basalt.  In  the 
I43rd  page  of  his  '  Glaciers  of  tne  Alps,*  he  says,  in  describing  the 
lower  spur  of  the  Biffelhom :  "  Midway  down  the  spur  I  lighted 
upon  a  transverse  wall  of  rock,  which  K)rmed  in  earlier  ages  the 
boundary  of  a  lateral  outlet  of  the  Gomer  glacier.  It  was  red  and 
hard,  weathered  rough  at  some  places,  and  polished  smooth  at  others. 
The  lines  were  drawn  finely  upon  it,  but  its  outer  surface  appeared 
to  be  peeling  off  like  a  crust ;  the  polished  layer  rested  upon  the 
rock  like  a  kind  of  enamel.  The  action  of  the  glacier  appeared  to 
resemble  that  of  the  break  of  a  locomotive  upon  rails ;  both  being 
cases  of  exfoliation  brought  about  by  pressure  and  friction."  This 
crust  is  observed  on  basalt  boulders  taken  out  of  semicircular  mounds, 
probably  caused  by  glacial  action ;  portions  of  the  crust  can  easily  be 
removed.  My  illustrious  and  valued  friend  Mr.  James  Napier, 
F.C.S.,  in  his  valuable  "  Bemarks  on  Mineral  Veins  and  Waterwom 
Stones,"  read  before,  and  published  in  the  Transactions  of  the 
Philosophical  Society  of  Glasgow,  March  3rd,  1862,  has  proved, 
beyond  doubt,  that  this  crust  is  not  the  result  of  pressure  but  of 
water.  This  eminent  chemist  maintains  that  water,  m  contact  with 
and  passing  through  rocks,  changes  their  character,  by  dissolving  out 
some  of  their  component  minerals.  The  following  extract,  although 
long,  I  cannot  reirain  from  giving,  as  it  clearly  explains  how  the 
remarkable  crust  found  to  exist  on  trap  or  basalt  rocks  originates  : — 
"A  piece  of  trap  rock,  e,g,^  exposed  to  water,  very  soon  changes, 
when  alternately  wet  and  dry,  and  exposed  to  the  atmosphere ;  the 
decomposition  is  sensibly  apparent,  a  brown  crust  is  soon  formed, 
which  oecomes  soft  and  brittle,  breaking  off  by  slight  friction,  leaving 
a  new  portion  of  the  stone  to  undergo  the  same  change.  The  same 
sort  of  stone  embedded  in  the  gravel  under  the  soil,  passes  through 
the  same  changes,  but  the  crust  in  this  case  is  not  so  soft  and 
brittle  ;  the  change  soon  penetrates  to  the  centre  of  the  stone,  giving 
it  a  different  character  and  appearance."  I  lately  removed  portions 
of  the  crust  from  such  boulders,  taken  from  a  railway  cutting  in  this 
neighbourhood,  almost  half  an  inch  thick,  and  about  12  inches  by  6. 
Much  larger  fragments  could  easily  be  obtained.  "  Analysis,"  con- 
tinues Mr.  Napier,  "  of  the  stone  so  changed,  compared  with  the 
original,  makes  the  change  very  apparent.  We  give  the  average  of 
many  analyses  from  different  localities  : — 


Kernel,  or  original  stone. 
Insoluble  silicate  of  alumina  66*8 


Crust,  or  altered  stone. 


Protoxide  of  iron      .     . 

Lime 

MajZTicsia 

Potash 

Loss  at  red  heat,  water  . 


18-5  Fe  14-4 
3-8 
1-5 
2-6 
C-2 


Insoluble  matter 
Peroxide  of  iron 
Lime     .     .     . 
Magnesia   .     . 
Potash  .     .     . 
Loss  at  red  heat 


99-4 


72*5 

19-7  Fc  13-8 

0-9 

0-3 
trace 

5-1 

99-2 


"Here,  then,  we  find  that  water  has  dissolved  out   lime,  iron, 
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magnesia,  and  potash,  and  the  remaining  iron  changed  to  the  pe^ 
oxide  state.  The  length  of  time  required  for  the  water  to  penetrate 
a  piece  of  tra^  I  know  not ;  hut  that  the  soluble  power  of  the  water 
is  great,  is  evident,  by  placing  a  piece  of  such  rocK  in  distilled  water; 
100  grains  digested  K)r  six  days,  at  summer  heat,  lost  one  per  cent.  : 
the  water  had  an  alkaline  reaction,  and  contained  magnesia,  potash, 
and  lime."  Mr.  Napier  exhibited  a  specimen  of  a  boulder,  snowing 
'*  the  powerful  action  constantly  going  on  in  the  earth,  changing  the 
character  of  rocks;*'  and  ho  also  remarks,  that  ''the  crust  or  outer 
portion  of  stones  of  this  soil  have  generally  been  looked  upon  as  in- 
crustations, from  tlie  water  in  which  they  have  been  placed  having 
salts  in  solution  that  have  become  deposited  upon  the  stone  or  kernel 
portion.  Such  incrustation  does  take  place  upon  organic  substances 
placed  in  mineral  waters;  but  in  this  instance,  as  in  most  other 
minerals,  the  change  has  evidently  been  caused  by  the  decomposition 
of  the  original  stone." 

Not  far  from  the  town  of  Lochwinnoch,  on  the  road  to  Eilbarchan, 
in  which  parish  it  is  situated,  stands  one  of  the  most  remarkable 
erratics  in  the  west  of  Scotland.  Mr.  William  Fulton,  M.  A.,  Go^iin, 
first  informed  me  of  its  existence,  and  last  July  both  of  us  measured 
it.  The  immense  basalt  fragment,  judging  from  the  direction  of  the 
deep  and  broad  scratches  on  its  south-east  side,  appears  to  have  been 

carried  along  in  two  directions;  the  force, 

either  ice  or  running  water,  thus  causing 

,    -      ,  , ;    ,       the  marks  or  scratches  to  cross  one  another 

<?^^  '/ffj'hriy        almost  at  right  angles.  (See  sketch.)    The 

^_ stone  is  11  feet  in  height  and  about  69  feet 

_    ^ITm^v^,  in  circumference, and  appears  to  be  two  miles 

■^^^=^--~-    :;  west  of  the  town  of  Kilbarchan.  The  stream 

Fig.  8.— Erratic  block,  Loch-  called  St.  Bride's  Bum  is  not  very  far  from 

winnoch.  the  erratic,  which  receives  the  local  name 

Clochodrickstone,  said  to  be  from  the  Gaelic,  meaning  the  Druid's 

stone. 


AN  ATTEMPT  TO  COREELATE  THE  GLACIAL  AND 
POST-GLACIAL  DEPOSITS  OF  THE  BRITISH  ISLES, 
AND  TO  .DETERMINE  THEIR  ORDER  OF  SUCCES- 
SION. 

Br  Pbofessob  William  Kino, 

Cflhe  Queen's  University ^  Ireland^  and  the  Queen*s  College^  Oalway. 

The  classification  given  in  the  sequel  is  based  on  the  following  pre- 
iJiises : — 

Ist.  Tlie  entire  area  of  the  British  Tales  has  undergone  at  difierent 
^inies,  during  the  Glacial  and  Post- Glacial  periods,  a  succession  of 
Ocular  elevating  and  subsiding  movements. 

2nd.  At  the  close  of  the  Pliocene  period,  the  relative  level  of  land 
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and  sea  over  the  British  area  was  approximately  the  same  as  at  pre- 
sent. 

3rd.  The  edge  of  the  two-hundred-fathoms  Bubmarine  plateau,  on 
the  east  side  of  the  North  Atlantic,  formed  the  west  coast-line  of  u 
continent  (now  represented  by  Europe)  during  the  earliest  time 
(epoch)  of  the  Glacial  period. 

4t-h.  The  climate  of  the  British  area  was  frigid  in  the  extreme 
during  the  Glacial  period,  allowing  epochs  of  amelioration. 

5th.  Kock-surfaces  undergo  enormous  degradation  when  they  are 
aboTe  the  sea-level,  during  the  prcvalency  of  glaciation. 

General  Obuervations  on  the  above. 

lat  Premiss.  Besides  the  great  verticiil  movements  which  cha- 
racterized the  Glncial  period,  there  are  evidences,  hereafter  noticed, 
that  it  was  marked  by  minor  vertical  oscillations.  Further,  it  is  pro- 
bable that  the  former  were  not  of  equal  magnitude  over  the  entire 
area  of  the  British  Isles ;  land  might  be  standing  somewhat  higher 
or  lower  in  the  east  than  in  the  west ;  the  same  difference  may  have 
prevailed  meridional ly. 

2Dd.  The  "  Cromer  Norway  Spruce-forest "  bed  evidently  formed 
a  land-surface  at  the  close  of  the  Pliocene  period ;  while  the  over- 
lying "Runton  Leda  myalit  clay"  shows  that  the  forost-bed  be- 
eame  afterwards  submerged.  Further,  the  shells  occurring  in  the 
Bunton  deposit  may  be  accepted  as  a  clear  proof  that  the  sea  in 
which  they  lived  was  Arctic  in  its  temperature ;  the  same  may  be 
aflbmed  of  the  "  Norwich  Crag  "  sea.  There  is  no  novelty  in  these 
conclusions.  Doubtless  the  elevated  regions  of  the  British  area, 
daring  the  prevalency  of  the  Pliocene  Arctic  temperature,  were  un- 
dergoing glaciation.  It  is  equally  admissible  that  the  then  German 
Ocean  was  traversed  by  icebergs,  transporting  blocks  from  northern 
latitudes.  These  considerations  lead  me  to  assume  that  the  foreign 
erratics,  common  in  the  unstratified  drift  or  till  of  the  north  of 
England  and  the  more  southern  counties,  are  Pliocene  in  age,  and 
that  they  afterwards  became  mixed  with  lowland  accumulations  of 
field-  and  mountain-glacier  dt'bris,  formed  during  the  earliest  division 
of  the  Glacial  period,  that  is,  when  the  bed  of  the  German  Ocean  was 
all  a  terrestrial  surface.  I  doubt  that  any  Pliocene  foreign  erratics 
are  anywhere  to  be  seen  under  tlieir  original  form  of  accumulation. 

3rd.  My  late  investigations  on  the  soundings  obtained  by  H.M  8. 
Porcupine*  have  convinced  me  that  the  remarkable  rapid-sinking  edge 
of  the  two-hundred-fathoms  submarine  plateau,  forming  the  Irish  sea- 
bed, as  well  as  the  extension  of  this  edge,  both  north  and  south,  has 
been  cut  away  by  the  North  Atlantic  when  its  waters  were  confined 
within  the  bounding  meridians  of  the  two-miles-deep  submarine  plain, 
across  which  it  is  proposed  to  run  the  telegraph  cable  from  Ireland  to 
Newfoundland.     Geological  evidences  go  far  to  prove  that  the  above 

•  See  my  papers  in  the  'Nautical  Magazine'  of  November  and  December,  1862  (a 
eorrected  copy  of  which  appeared  in  the  '  Daily  News  *  of  December  24, 1862) ;  also  my 
"Beply  to  Dr.  Wallich's  Statements/'  Naut.  Mag.,  March,  1863. 
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oceauic  conditions  preyailed  in  the  earliest  epoch  of  the  Glacial  period. 
Mr.  Godwin- Austen  has  already  enunciated  a  similar  opinion.* 

The  Irish  submarine  plateau  is  bounded  by  sloping  sides,  which 
generally  sink  down  to  about  10,000  feet,  or  nearly  1700  fathoms, 
before  reaching  the  general  level  of  the  plain  alluded  to,  with  an  in* 
clination  ranging  from  400  to  1000  feet  in  the  mile;  the  lowest 
being  off  Galway  (Hoskyn),  and  the  highest  on  the  coast  of  Kerr?, 
where,  however,  there  is*  also  a  548-feet  incline.     The  surface  of  the 

Slateau  appears  to  be  marked  by  three  terraces  of  different  levels. 
^irst.  The  outer  edge  of  this,  the  lowest  terrace,  is  not  naturallr 
defined  by  the  200.fathoms  line,  as  one  of  the  names  of  the  pla- 
teau seemingly  implies,  but  rather  by  one  of  220  fathoms ;  as  it  is 
from  the  latter  line  that  the  most  sudden  descent  is  made  into  deep 
water.  Second,  This  terrace  is  limited  by  the  115-fathom8  line,  there 
being  here  a  well-marked  break,  before  reaching  shallow  water. 
Third,  In  passing  from  the  last  line  to  the  shore,  we  meet  with  i 
rise  about  the  d5-fathoms  line.  It  is  not  well  defined ;  but  there 
appears  to  be  rather  an  abrupt  ascent  from  45  to  85  fathoms.  TVhen 
these  terraces  were  subaerial,  the^r*^  was  probably  upwards  of  1800 
feet  above  the  sea,  the  second  nearly  700  feet,  and  the  third  upwards 
of  200  feet. 

The  vertical  movements  assumed  as  having  taken  place  in  subse- 
quent epochs  of  the  Glacial  and  Fost-Glaciiu  periods  are  in  a  great 
measure  based  on  the  present  premiss. 

4th.  The  first  epoch  of  the  Glacial  period  is  generally  admitted  to 
have  been  the  coldest.     It  is  my  belief  that  the  then  British  area, 
with  all  the  laud  now  beneath  the  German  Ocean,  also  that  forming 
the   Irish  "  two-hundred-fathoms  plateau,"  was   shrouded  with  an 
enormously  thick  pall  of  field-  and  mountain-glaciers.     My  views  on 
this  subject  are  in  no  respect  less  ultra  than  those  advocated  bj 
Agassiz  and  Kamsay.     Probably  during  the  earliest  portion  of  the 
next  or  subaqueous  epoch,  the  climatic  conditions  were  not  much 
less  rigorous :  the  removal  of  blocks  from  low  to  high  levels,  in  the 
way  suggested  by  Darwin,  requires  the  coasts  to  have  been  thickly 
girded  with  ice,  like  the  shores  of  east  Greenland  and  other  Arctic 
lands  at  the  present  day.     The  close  of  this  epoch  appears  to  have 
been  afiected  by  a  somewhat  milder  climate,  which  continued  into 
the  tliird  (or  second  subaerial)  epoch.     If  I  am  right  in  ascribing, 
with  Agassiz  and  Lyell,  the  origin  of  the  Glen  Koy  terraces  to  a  gla* 
cier  lake,  it  may  bo  inferred  that  the  last  stage  of  this  epoch  enjoyed 
a  still  more  ameliorated  climate ;  probably  ending  with  a  mean  tem- 
perature more  or  less  resembling  that  now  prevailing  in  the  British 
Isles. 

5th.  While  I  quite  agree  with  Eamsny  as  regards  the  powerful  de- 
gradation which  the  rock-surfaces  of  the  British  area  underwent 
during  the  Glacial  period,  I  must  also  contend,  from  what  has  already 
been  stated  under  the  first  of  my  premises,  that  our  elevated  regions 

*  Quarterly  Journal  of  the  Geological  Society,  vol.  vi.  p.  86.     I  formecl  the  opinioa 
^ore  learning  that  Mr.  Godwiu-Austen  had  advanced  a  aimilar  one. 
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ire  considerably  eroded  by  glaciers  during  the  close  of  the  Pliocene 

riod. 

Before  entering  on  the  next  subject,  it  is  necessary  for  me  to  men- 

m  that  I  wish  the  greater  part  of  the  insertions  in  the  table  to  be 

ken  in  an  approximate  sense ;  a  few  of  them,  such  as  "  Irish  Bound 

iwers,"  are  offered  suggestively. 

fmarks  on  the  Phenomena  of  the  Olacial  and  Post-  Glacial  periods 

noticed  in  the  Table, 

The  two  periods  under  immediate  consideration  are  strongly  dif- 
rentiated  both  by  their  physical  and  organic  features.  It  is  unne- 
ssary  to  add  more  to  what  has  already  been  stated  on  the  former. 
le  G-lacial  period  was  characterized  by  the  presence  of  species  of  the 
inera  JElephas,  Rhinoceros^  and  HipjwpotamuSy  doubtless  as  amply 
t>tected  against  a  severe  frigid  climate  as  the  Bear,  Walrus,  Musk 
uffalo,  Balene  Whale,  now  inhabiting  the  ice-bound  regions  of  the 
rctic  Circle.  The  Post- Glacial  period  appears  to  have  been  always 
Jirked  by  the  absence  of  the  genera  above  named,  at  least  in  the 
rea  of  the  British  Isles.  The  shells  special  to  the  glacial  period  are 
ich  as  still  inhabit  the  Arctic  seas :  a  few,  but  very  few,  may  have 
ecome  extinct.  Whether  any  new  species  have  come  into  existence 
uring  the  Post- Olacial  period  is  a  question  which  I  am  unable  to  an- 
nrer ;  but  it  would  appear  that  a  few  are  special  to  this  term,  if  we 
onfine  our  observations  to  the  British  and  adjacent  seas, — the  fol- 
>wing  species,  Lima  excavata,  Haliotis  tnherculata,  Pusus  BerniciensiSf 
nd  Litorina  litoralis,  being  unrecorded  in  Glacial  and  Pliocene  de- 
•osits.  The  genus  Homo  belongs  to  both  the  glacial  and  post-glacial 
•eriod :  it  was  represented  as  early  as  the  close  of  the  subaqueous 
poch  or  the  beginning  of  the  second  subaerial  division  of  the  Glacial 
►eriod  by  a  low  form  or  extinct  species, — a  view  strongly  countenanced 
>y  the  Neanderthal  skeleton,  as  well  as  the  rudely-chipped  flint-imple- 
nents  occurring  in  the  elephant  gravels  of  Amiens,  lloxne,  and  other 
)lace8.  Probably  a  higher  type  existed  at  the  same  time,  as  indicated 
)y  the  skulls  found  in  the  Engis  caves  near  Liege.  The  "  Borreby 
^ple  "  of  the  Post-Glacial  period  appear  to  have  descended  from  the 
Nuauderthal  race.  How  far  back  in  geological  time  it  was  that  the 
genus  made  its  first  appearance  on  our  planet  is  a  question  yet  to  be 
wived.  There  is  no  reason,  however,  to  doubt  that  it  was  repre- 
sented by  species  during  the  Pliocene,  or  even  the  Miocene  period. 

The  line  of  demarcation  between  any  two  epochs,  also  between 
tlie  Glacial  and  Post- Glacial  periods,  1  assume  as  being  formed  by 
terrestrial  and  oceanic  conditions  corresponding  to  the  present  re- 
lative level  of  land  and  sea. 

Glacial  Period, 

First  (subaerial)  epoch. — The  elevation  of  the  British  area,  although 
tlie  land  is  assumed  to  have  been  thirteen  hundred  feet  (=220 
fathoms)  higher  than  it  is  at  present,  is  not,  in  my  opinion,  to  be 
regarded  as  the  cause  of  the  severe  climatic  conditions  of  this  epoch. 
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Our  present  genial  temperature,  as  correctly  remarked  by  Lyell,  is  ex- 
cpptionnl,  and  it  appears  to  be  in  some  measure  due  to  the  Gulf 
Stream  ;  but,  as  maintained  by  Bamsay,  some  general  cause  must  hate 
operated  in  producing  the  extreme  frigid  climate  of  the  Glacial  period, 
considering  that  it  prevailed  over  an  immensely  wide  geograpbicil 
area,  irrespective  of  the  area  being  successively  under  contineutal  and 
oceanic  conditions,  as  it  was  during  the  first  and  second  epochs. 
Apparently,  the  climate  was  somewhat  less  rigorous  towards  the  close 
of  the  second  epoch,  and  during  the  one  to  which  I  shall  next  advert. 

Second  (subaqueous)  epoch. — 1  have  considerable  doubt  that  ter- 
rpHtrial,  fluviatile,  or  littoral  animal  life  existed,  except  very  paitiallj, 
in  the  JJritish  area  under  the  severe  conditions  of  temp«'ratureofthe 
first  (subaerial)  epoch  ;  and  I  am  disposed  to  apply  a  similar  doubt  to 
the  early  division  of  the  one  under  consideration.  This  is  the  rea.<oa 
why  I  have  excluded  fossiliferous  deposits  from  the  two  stages  re- 
spectively forming  the  close  of  the  subaerial,  and  the  beginning  of 
the  subaqueous  epoch. 

The  shells  found  by  Trimmer  on  Moel  Tryfaen  (1400  feet  in  height), 
and  named  by  Forbes,  do  not  positively  indicate  an  Arctic  climate; 
but  this  may  be  accounted  for  on  the  supposition  that  the  deposit 
containing  them  is  of  littoral  origin.  Deposits  formed,  contem- 
porary with  the  "  Moel  Tryfaen  Shell  Drift,"  at  the  bottom  of  a  deep 
sea,  would  contain  shells  of  a  decidedly  Arctic  character.  At  tiie 
present  time,  the  littoial  zone  of  the  west  coast  of  Ireland  is  te- 
nanted by  southern  species  {Diodonta  fragilU^  Avicula  Tareniina^ 
Circe  imnima,  etc.) ;  while  in  the  comparatively  deep  water  (100 
fathoms)  of  the  plateau,  already  noticed,  there  occur  the  following 
subarctic  species,  Leda  pygmtsay  Limopsi^  aurita,  Macandrevia  era- 
mum,  etc.  The  '*  Ainirie  (Lanarkshire)  Tellina  calcarea c\vl\  "  maybe 
regarded  as  the  equivalent  in  geological  time  of  the  "  Moel  Tryfaen 
Shell  Drift ;"  but  formed  in  deep  water. 

The  removal  of  blocks  from  low  to  high  levels,  in  some  cai«es 
several  hundred  feet,  by  the  action  of  shore  ice  on  a  gradually  sub- 
siding coast  may  bo  referred  to  the  first  half  of  the  epoch,  though  I 
am  disposed  to  think  that  the  same  phenomenon,  but  on  a  smaller 
scale,  was  also  produced  by  land  ice  during  the  preceding  epoch. 

The  remarkable  broad  terraces,  deeply  cut  out  of  limestone  beds 
(Carboniferous),  characterizing  the  waving  slopes  of  the  Clare  Hills 
(1000  feet  in  height)  on  the  south  side  of  Qalway  Bay,  have  evidently 
been  formed,  as  the  laud  rose  out  of  the  sea  from  a  depth  of  not 
less  than  1000  feet :  every  terrace  indicates  a  stoppage  m  the  up- 
risiutr.*  It  is  impossible  to  conceive  that  these  terraces  were  formed 
in  the  subsiding  stage  of  this  epoch,  or  during  any  portion  of  the 
preceding  one :  there  is  also  considerable  difficulty  in  the  way  of  Bup- 

•  I  noticed  these  terraces  at  the  Dublin  meeting  of  the  British  Aitsociation,  in  1S57* 
*tt  connection  with  the  nanarkahle  jointing  as8o<riatcd  with  them.  An  abstract  of  a  paiicr, 
''^hich  contained  a  further  notice  of  this  jointing,  is  given  in  the  Itritish  AsMxriatiuj 
jteport  of  1857.  Professor  Jukes  has  also  notieed  the  terraces  oud  jointing  of  the  Clare 
''»11h  in  his  *  Manual  of  Geology/  2nd  edit.,  1-802. 
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osing  that  they  were  produced  in  the  Pliocene  period,  inasmuch  as 
bey  could  not  have  escaped  being  planed  down  and  obliterated  in 
be  first  epoch  of  the  Glacial  period.  The  glaciers  of  this  last  period, 
am  led  to  believe,  have  mainly  contributed  in  giving  the  Clare 
lills,  before  they  became  terraced,  their  leading  contours.  It  does 
lot  appear  that  the  terraces,  considering  their  well-defined  edges, 
rere  affected  to  any  extent  by  the  glaciation  of  the  epoch  next  to  be 
loticed,  except  perhaps  in  the  valleys  (which  run  down  the  slopes), 
vhere  they  are  only  faintly  exhibited.* 

Some  of  the  freshwater  deposits  which  I  have  placed  in  the  opening 
itage  of  the  next  epoch  may  belong  to  the  closing  stage  of  this 
n;>och.  The  land  was  evidently  undergoing  minor  oscillations  at 
;he  time,  as  shown  by  Prestwich,  in  his  description  of  the  section  at 
Shacklewell  Lane,  AVest  Hackney,  which  "affords  a  clear  indication 
)f  two  gravel  periods,  separated  by  an  interval  of  dry  land."*  I 
lee  no  reason  to  doubt  that  the  large  earth-crust  movements,  cha- 
racterizing the  "  epochs"  of  the  "  Glacial  period,"  were  ocasionally 
accompanied  by  minor  oscillations. 

The  "  Brighton  ancient  sea-beach  "  could  not  have  existed  enrller 
than  the  close  of  this  epoch,  otherwise  it  and  its  protecting  cliff 
would  have  been  swept  off  by  the  powerful  glaciation  of  the  previous 
(subaerial)  one. 

Third  (subaerial)  epoch. — ^The  Clare  Hill  terraces  have  evidently 
been  more  acted  on  by  ordinary  atmospheric  agencies  than  by  gla- 
ciation :  it  is,  therefore,  difficult  to  adopt  any  other  conclusion  than 
that  the  glaciers  of  this  epoch  were  smaller  tnan  those  of  the  former 
(subaerial)  one.     Ramsay  has  formed  the  same  opinion  from  other 
evidences.     Still  the  glaciers  of  this  epoch  must  have  had  consider- 
able power  to  scour  the  "  old  marine  drift "  out  of  Cwin-llafar,  and 
to  deeply  erode  the  rocks  of  the  Brixham,  Gower,  and  Wookey-hole 
districts.     Prestwich  has  shown  that  much  of  the  "  Biddenham  flint- 
implement  gravel "  has  also  been  removed  by  glacial  agency.     All 
these  phenomena  appear  to  me  to  be  geologically  contemporaneous, 
and,  of  course,  subsequent  to  the  formation  of  the  gravel  last  noticed. 
This  deposit,  however,  does  not  seem  to  have  been  formed  by  the 
agency  of  ice,  although  the  one  may  have  indirectly  contributed  to 
the  formation  of  the  other.    A  question  next  arises — AVhat  gave  rise 
to  the  glaciers  which  scooped  out  the  '*  Biddenham  flint-implement 
gravel,"  and  effected  the  other  erosions  above  alluded  to?     Were 
they  produced  by  an  elevation  of  the  land  ?  or  are  they  to  be  attri- 
buted to  some  other  cause — the  land  remaining  at  its  old  level  ? 
Although  unable  to  adduce  any  positive  evidence  in  favour  of  either 
of  the  views  involved  in  these  questions,  I  am,  nevertheless,  inclined 
to  adopt  the  one  which  admits  that  the  second  glaciaticn  arose, 
in  the  districts  named,  and   in  the  British  area  generally,  in  con- 
sequence of  a  great  but  gradual  elevatory  movement,  which  stopped 
when  the  secarid  or  115-fathoins  terrace  of  the  Irish  submarine  plateau 
becauio  elevated  aboN  c  the  sea.  Considering,  however,  the  diminished 

•  Jouru.  Geol.  Soc.  vol.  xi.  p.  110. 
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nuurl.  and  other  d^onto,  now  fomung  in  lakes,  rirers,  eto. 


h  round  towert.— Egyptian  pTramids. 


seheofre. 

aon  and  Pentoan  (ComwaU)  silt,  oootainlng  haman  remains  (Colenso). 

igan  Scotch  fir  sabmarine  forest  (Yates). 

•abntarine  peat  boga.   (?  Dogger-bank  and  mach  of  the  German  Ocean  above  the  sea.   Ire 
id  and  Spain  united:  present  Astorian  floraof  S.  and  W.  of  Ireland,  the  remnants  of  that  union.) 

Denmark,  "  Borrebj  people  "  living. 


(Oo.  Dublin)  Beindeer  deposit  (Oldham). 
i  upland  forests. 
I  and  lale  of  Man  M»gaeero$  HibenUeuB  maris  (Forbes). 


.  Menchecourt  (Yallej  of  the  Somme)  low-level  flint-implement  gravel  (Estuarine). — Man- 
dealy  (Norfolk)  Hydrobia  utaninaiahedB  (Lyell).— Brentford  (Thames)  mammaliferous 
grarel  (Morris).— &ver  Air  (Yorkshire)  Hippopotamus  alluvium  (Dennj). 

».  Liaat  glaciation  of  British  Isles,  during  which  Caernarvonshire  "  marine  drift "  was  scoured 
oot — Cwm-Oafar,  Nant  Francon,  eto.  (Darwin,  Bamsay) ;  old  unstratifled  till  swept  off 
land  surfaces  and  rearranged  (Esoars)  j  Brixham  (Pengelly),  Gower  (Falconer),  and 
"Wookey-hole  (Dawkins)  rocks,  with  ossiferous  fissures,  eroded;  also  high-level  flint- 
ixnplement  gravels  of  Biddenham,  Amiens,  and  St.  Aoheul,  in  paxt  washed  off.— Copford 
(Essex)  *'  brown  clay  with  boulders"  (Brown). 

brd  (Essex)  Helix  ineamaia  mari  (Brown). — Infilling  of  Brixham  (Devonshire),  Gk>wer 
■lAmorganahire),  Wookey-hole  (Somersetshire),  and  other  ossiferous  fissures. — St.  Acheul  and 
niena  high-level  flint-implement  gravels. — Cropthom  (on  the  Avon)  C^ena  eoruobrina  allu- 
im  (Strickland). — Hoxne  (Suffolk)  and  Biddenham  (Bedfordshire)  flint-implement  gravels. 
Grraja  (Essex)  Unio  Httorali*  bed. 


ner  contorted  drift  (Lyell). 


aabaerial  surfaces  within  the  area  of  British  Isles,  except  highest  mountains,  (Lvell,  fig.  S9, 
276.) 

m^rial  surfaces  much  decreased ;  as  represented  by  Lyell, '  Antiquity  of  Man,'  fig.  40,  p.  S87.) 
oAwcll  FT  ill  (near  London)  drift. 


h  anatratified  till,  formed  in  preceding  stages,  eroded  and  rearranged. — Copford  (Essex) 
grej  gravel  with  boulders  "  (Brown). 

tiest  and  lowest  regions  enormouHly  glaciated,  the  resulting  ddbris  (unstratified  till)  often 
•coming  mixed  with  the  Scandinavian  iceberg-transported  blocks  of  the  Pliocene  penod,  cs- 
e^iallv  in  the  area  of  the  Oemian  Ocean  (nut  m  existence  at  this  time). — Much  of  the  surfaco- 
atures  of  the  British  Isles  formed.  Antrim  basaltic  plateau  in  many  districts  deeply  eroded  ; 
rmation  of  valleys  of  the  Thames,  Severn,  Tyne,  Tees,  etc. 


t  mountain -regions  of  British  Isles  under  glaciation. 


r  (Norfolk)  Norway  spruce-forest  bed. 
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size  of  the  glaciers  of  this  epoch,  it  may  be  inferred  that  the  land  diJ 
not  attain  the  altitude  it  had  during  the  preceding  (subaerial)  one. 
Possibly  the  laud,  as  indicated  by  the  depth  of  the  #00011 J  terrace,  nerer 
rose  more  than  700  feet  beyond  the  leyet  it  stood  at  when  the  ''Bidden- 
ham  flint-implement  gravel  "  was  in  course  offormation,  that  is,  aboat 
the  present  relative  level  of  land  and  sea.  Probably  the  field-glados 
were  wholly,  or  to  a  considerable  extent,  melted  in  the  summer 
months,  thereby  giving  rise  to  extensive  land-floods.  According  to 
this  view,  the  rocks  of  the  then  upland  plains  [enormously  abraded 
in  the  flrst  (subaerial)  epoch]  would  again  be  ground  down  by'glacial 
action  in  winter;*  while  in  summer,  the  torrents  of  water  arising 
from  melted  ice  would  sift  tlie  glacier  debris,  piling  its  blocks,  peb- 
bles, and  sand  into  banks  (Escars)  and  mounds,  and  sweeping  the 
mud  into  adjacent  lakes  and  seas.  This  last  glaciation  woula  remove 
or  destroy  many  of  the  marine  deposits  formed  in  the  "  subaqueoui 
epoch:"  hence  their  scarcity.  The  Lancashire  and  Warwickshire 
shell-deposits  have  escaped  its  destructive  power. 

I  quite  agree  with  Prestwich  in  referring  the  flint-implement  graveb 
of  the  Seine  and  tlie  Somme  to  two  distinct  epochs,  netween  which 
great  physico-geographical  changes  took  place.f  The  oldest  (or 
highest)  of  these  gravels  appears  to  have  its  counterpart  in  that 
occurring  near  Biddenham.  I  am  not  able  to  correlate  any  Britiiiii 
flint-implement  gravels  with  the  youngest  (or  lowest)  occurring  at 
Menchecourt  and  other  French  localities ;  but  it  is  highly  probable 
that  some  of  those  recently  discovered  by  Prestwich,  Evans,  whitaker, 
and  others  are  the  equivalents  in  geological  time  of  those  forming  the 
lowest  series  at  the  mouth  of  the  Somme. 

*  The  flat  country  lying  between  Dublin  and  Galway  would,  under  the  coodiiioM 

named  in  the  text,  form  an  upland  plain.     From  all  I  can  observe,  the  district  aruwid 

Gahvay  has  been  covered  with  subaerial  drift  (formed  during  the  first  glacial  epoch)  uf  not 

less  than  300  feet  in  thickness ;  I  find  patches  of  it  lying  at  a  height  equal  to  the  niimberof 

feet  mentioned  at  Tonabrockcn.    Mnch  of  this  drift,  in  my  opinion,  has  been  considerably 

worn  down  completely  or  swept  awny,  at  the  close  of  the  first  and  in  the  middle  of  tHe 

second  subaerial  epochs.    On  the  worn-down  undulating  siurfaces  of  this  old  drift, emlic 

blocks  of  granitic  rocks,  etc.,  are  common :  these,  I  consider,  have  been  tnmspurted  by, 

and  dropped  from,  icebergs  during  the  subaqueous  ejjoch  of  the  glacial  period.    Mucb 

information  on  the  subject  of  Irish  drifts  and  erratics  is  given  by  Du  Xoyer  in  his  hit;bly 

interesting  pai)er,  published  in  the  *  Geologist '  of  last  July.     Notwithstanding  its  ori* 

ginnl  great  thickness,  the  singular  fact  is  common  around  Galway,  that  in  no  case  where 

the  limestone  has  been  denuded  of  the  subaerial  drift  do  the  wide  cracks  and  joiuts  prt- 

valeut  in  the  rock  contain  a  particle  of  it :  one  would  have  imagined  the  very  coutian* 

I  can  only  account  for  its  absence  on  the  view,  advanced  in  the  text,  that  the  liincstuoe, 

on  which  the  drift  was  originally  deposited,  has,  in  addition  to  the  degradation  which  it 

underwent  towards  the  close  of  the  first  (subaerial)  epoch,  been  umch  abraded  by  the 

winter  glaciation  of  the  third  (subaerial)  one;  thereby  exj>osiLg  beds  which  were  not  op' 

Dermost  when  the  drift  was  in  course  of  deposition. 

1"  Apparently  Mr.  Prestwich  does  not  go  so  far  in  the  views  stated  as  I  do.    All  the 

ridcneea  buiring  on  the  physico-geograpliical  changes  noticed  in  the  text  show  that  the 

■tervcning  time,  between  the  epochs  to  which  the  two  series  of  flint-implement  gravel* 

J*  referred,  was  of  enormons  length.     The  Rev.  Mr.  Symonds  correctly  obsenc*  that 

,      physical  geolog>'  of  the  oldest  or  highest  of  the  Somme  valley  gravels  "  proves  their 

f  '"*'"cusc  antiquity  even  more  than  do  their  fossil  remains."  (Gcologv  of  the  llailway, 
'    P-  H.) 
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The  formation  of  the  gravel  terraces  of  Glen  Roy  appears  to  have 
taken  place  in  the  last  half  of  this  epoch — when  the  land  was  sub- 
■idiDg.    Had  they  existed  previously,  they  must  have  been  obliterated 
by  glaciation.     Nothing  affords  a  better  explanation  of  their  origin 
than  the  view  originally  advanced  by  Agassiz,  and  lately  adopted  by 
Ijyell,  that  they  were  formed  in  a  valley  converted  into  a  lake  by  the 
damming  up  of  its  mouth  with  a  glacier  which  descended  from  Ben 
Nevis.     Admitting  that  the  Glen  Roy  terraces  have  been  formed  in 
this  way,  it  must  be  conceded  that  the  land  was  at  the  time  gradually 
yet  intermittently  subsiding.     While  the  subsidence  was  going  on,  it 
nay  be  safely  assumed  that  the  glacier-dam  became  more  and  more 
leduccd  in  height,  causing  at  the  same  time  the  level  of  the  lake. 
urater  to  fall  lower  aud  lower,  until,  finally,  both  glacier  and  lake 
disappeared  altogether.     Possibly  the  melting  of  tlie  glacier  was 
facilitated  by  the  gradual  setting  in  of  the  more  genial  climatic  con- 
ditions which  prevailed  in  the  succeeding  epoch.     It  is  unnecessary 
to  suppose  that  the  land,  when  subsiding,  descended  beneath  its 
present  level  in  the  last  stages  of  the  lake  and  glacier. 

The  way  in  which  the  glacier-lake  of  the  Marjelen-see  is  formed 
and  sustained,  that  is,  by  the  glacier  of  Aletsch,  as  described  by 
Ramsay,  may  be  accepted  as  a  good  illustration,  on  a  small  scale,  of 
the  origin  of  the  old  glacier-lake  of  Glen  Roy. 

Post-Glacial  Period. 

First  epoch  (subaqueous). — There  arc  several  mountain  bogs  in  the 
vest  of  Ireland  containing  the  remains  of  rooted  trees  which  could  not, 
under  present  conditions  of  temperature,  grow  at  their  present  eleva- 
tion. I  am  strongly  inclined  to  believe  that  they  grew  at  a  lower 
level.  The  "  Belfast  Thracia  convexa  clay  "  may  have  been  deposited 
about  the  same  time  in  deepish  water. 

Second  epoch  (subaerial). — During  this  epoch,  considerable  portions 
of  the  submarine  area  between  the  south  of  Ireland  and  the  coast 
of  Spain,  and  averaging  about  200  feet  in  depth,  was  elevated  above 
the  level  of  the  sea,  giving  rise  to  a  land-surface  which  botanically 
connected  these  two  countries.     Tlie  connection,  although  now  phy- 
Bcall?  severed,  is  still  maintained,  as  Forbes  noticed  in  1816,  by  the 
presence  of  Asturian  plants — Daheocia  poUfolia,  Pinguicula  grandi- 
j      pira^  Arahis  ciliata,  Tricliomanea  radicans^  etc. — in  Iverry  and  Gon- 
j     nemara.     Forbes  conceived  that  the  "  destruction  of  the  intermediate 
land  took  place  before  the  Glacial  period  ;"*  but  since  he  wrote,  the 
rwearches  of  Ramsay,  Prestwich,  Lyell,  Trimmer,  Godwin-Auatcn, 
Jamieson,  Falconer,  Pengelly,  Chambers,  and  numerous  others,  in  Post- 
Hiocene  geology,  render  it  highly  probable  that  the  "destruction" 
occarred  at  a  much  later  period ;  in  short,  that  Ireland,  England,  and 
Spain  were  united  during  the  earliest  age  of  tin-mining  in  Cornwall. 
In  numerous  places  on  the  Irish  coast  there  occur  extensive  sub- 
marine peat-bogs,  which,  it  is  evident,  cannot  have  been  formed  when 
the  forests  last  noticed  were  growing  as  supposed,  or  at  the  present 
t  *  Mem.  Gcol.  Survpy,  vol.  i.  p.  848. 
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relative  level  of  land  and  sea.  They  must  have  been  formed  whc 
the  land  was  higher  than  it  is  at  present, — perhaps  not  more  tba 
200  feet.  These  submarine  peat-bogs  may  have  been  formed  conteii 
pornneously  with  the  shell-deposit  next  noticed. 

Some  years  ago,  when  dredging  on  the  west  side  of  the  Dogg 
Bank,  off  the  coast  of  Durham,  in  about  50  fathoms  water,  the  dr«ij 
brought  up  a  large  quantity  of  dead  specimens,  in  a  chalky  conditio 
of  Mya  truncata  ( AnnaU  Nat.  Hist.  vol.  xviii.  p.  233).  It  is  impos; 
ble  to  conceive  tliat  these  specimens  of  a  littoral  species  lived  at  t 
depth  from  which  they  were  procured ;  nor  can  I  admit  that  tb 
have  been  transported  from  a  shallower  habitat  by  marine  curren 
There  is  less  difficulty  in  contending  that  they  lived  on  the  ap 
which  yielded  them,  wLen  the  Dogger  Bank  was  a  subaerial  surfac 
and  that  the  species  ceased  to  live  in  the  locality  when  the  laud  I 
came  submerged. 

Third  epoch. — Influenced  by  the  investigations  of  Geikie,  also 
some  considerations  given  in  a  notice  which  I  have  elsewhere  nii 
lished  (*  Parthenon,'  No.  50,  April  11,  p.  417),  I  am  led  to  belie 
that  the  "  Glasgow  canoe-sands  '*  are  not  so  ancient  as  some  archaeol 
gists  have  conceived.  Possibly  some  portion  of  this  deposit  may 
of  high  prehistoric  antiquity ;  but  evidently  some  of  it  was  form 
when  Scotland  was  occupied  by  the  Bomans. 

Admitting  the  view  just  stated  to  be  correct,  it  necessarily  folloi 
that  the  geological  epoch  under  consideration  includes  the  historic 
era  of  our  country.  A  question  now  suggests  itself — Are  the  sligl 
vertical  movements  of  the  Post- Glacial  period  equal  in  chronologic 
value  to  the  much  larger  ones  of  the  Glacial  period  ?  Or  another- 
Are  they  simply  equivalents  of  the  minor  oscillations  which  aecoD 
panicd  the  great  movements  of  the  latter  term?  Considering tl 
magnitude  of  the  physico-gcographical  changes  which  characterize 
the  Glacial  period,  as  compared  with  those  of  the  following  ouc, 
feel  most  inclined  to  adopt  the  view  comprehended  in  the  last  que 
tion.  In  this  case  it  may  be  contended  that  the  Post- Glacial  pcric 
has  not  yet  advanced  beyond  its  initial  stages. 


SPECULATIONS  ON  POSSIBLE  PHYSICAL  AND  CO 
MICAL  PHENOMENA  IN  REFEEENCE  TO  THE  PAS 
CONDITIONS  or  OUE  EAETU. 

By  S.  J.  Mackie,  E.G.S. 

Wiienever  we  begin  to  think  about  the  formation  of  the  univei 
we  get  at  once  into  the  realms  of  speculation,  and  the  only  value 
our  thouglits  rests  in  their  probability.  In  everything  unknown 
must  first  form  an  idea — that  is,  speculate  ;  then,  by  partial  gath 
ings  of  facts,  or  by  positive  reasoning,  we  may  theorize.  Ultimate 
by  the  accumulation  of  evidence,  we  may  prove  that  which,  in 
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first  pbce,  we  only  imagined.  When  first  men  observed  the  sun, 
they  regarded  the  earth  as  a  flat  plain,  over  which  the  sun  passed  in 
kis  heavenly  course,  and  below  which,  at  eve,  he  retired  to  rest.  It 
wu  not  until  many  ages  had  elapsed  that  the  world  came  to  be 
regarded  as  round,  and  even  then  it  was  long  before  the  sun  was  con- 
lidered  as  a  fixed  centre  of  the  planetary  system  revolving  round 
him. 

By  DO  nation  of  ancient  times  has  astronomy  been  more  advanced 
than  the  Greeks.  Not  that  the  Greeks  ever  worked  out  much  to  a 
prored  result,  but  they  were  an  imaginative  people,  and  they  invented 
notions.  If  one  theory  or  speculation  was  disproved,  they  invented 
another ;  and,  hit  or  miss,  they  always  seemed  to  have  fresh  ideas  in 
reserve.  In  some  things  astronomical,  as  in  many  other  things  that 
the  world  believes  in,  we  may  be  heretics,  and  we  admit  we  do  not 
adhere  to  all  the  cosmical,  physical,  geological,  and  spiritual  tenets  of 
the  popular  faiths.  We  may  not  entirely  believe  in  the  perfect  sta- 
f  hility  of  the  universe ;  we  may  doubt  the  eternal  endurance  of  the  sun'a 
r  I'nght  rays ;  and  we  may  not  quite  acquiesce  in  the  unchangeable  per- 
Biaaence  of  tne  planetary  orbits  :  in  short,  we  do  not  believe  in  the 
F  permanence  of  anything  whatever  in  creation.  All  ever  has  been 
change,  and  changeful  all  things  ever  will  be.  Diversity  and  change 
are  visible  in  the  first  created  things  of  which  any  relics  have  been 
left  us.  Diversity  and  change  are  palpable  in  every  living  creature 
lod  every  inanimate  thing  around.  The  foreshadowings  of  future 
changes  fall  everywhere  and  on  everything.  Never,  in  all  the  Great 
Past,  do  we  find  a  ledge  of  stability  on  which  to  rest  tlic  mind*8 
weary  flight ;  nor  in  all  the  future  can  we  spy  one  solitary  change- 
less rock  on  which  to  seek  repose.  The  mind,  like  the  fabled  flight 
of  the  gorgeous  birds  of  paradise,  is  doomed  to  endless  effort, — from 
hirth  to  death  to  be  ceaselessly  on  the  wing.  It  is  a  fashion, 
however, — and  has  been  more  so  than  it  is  now, — to  talk  about 
the  stability  of  the  universe.  Nothing  is,  ever  was,  or  ever  will  be, 
fxed'm  space.  Not  even  the  " fixed'*  stars,  for  we  know  they  arc  all 
innotion  ;  and  the  spectral  analysis  of  the  light  of  some,  at  any  rate, 
■hows  that  those  whose  rays  we  can  analyse  are  in  a  state  of  combus- 
tion— burnins:  like  our  own  sun.  Notwithstandinoj  the  sublime 
wict  for  the  creation  of  light  in  that  Bible  most  people  profess  to 
believe,  we  suspect  strongly  that  most  people  regard  the  light  of 
oursmi  as  eternal.  If  eternal  in  the  future,  why  not  eternal  in  the 
l^ast?  If  not  eternal  in  the  past,  why  eternal  in  the  Future  F  Not 
that  we  think  such  arguments  always  bear. 

The  mnid  naturally  clings  to  the  idea  that  creation  began;  and 
the  more  educated,  the  more  competent,  the  more  reflective  the  mind 
hecomes,  the  more  it  clings  to  the  conviction  that  creation  did  begin. 
But  having  begun,  having  progressed,  still  progressing,  who  will  dare 
to  think  it  shall  ever  cease  ?  Sucli  a  thought  involves  the  extinction, 
death  of  the  Creator.  Never !  ]More  glorious  and  more  powerful 
day  by  day,  and  age  by  age,  the  Almighty  Strength  may  grow  and  in- 
crease, but  diminish,  cease, — never!     But,  back  to  our  point.     Has 
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the  8U11  shone  for  ever  in  the  backward  Past  ?  Certainly  not  I  Will 
it  light  up  for  ever  in  the  endless  future  the  vast  and  glorious  ipace 
itd  beams  illumine  now  ?  Perhaps  not.  The  sun  may  go  out— it 
may  be  millions  of  years  to  come  ere  it  does,  but  its  light  may  Bome 
day  be  darkened.  It  is  a  long  time  to  look  forward  to  when  that  vill 
happen,  wo  admit,  and  the  race  of  roan  may  pass  away  like  the  manj 
life-races  of  the  Past,  long  before  the  bright  rays  of  that  "  glorious 
orb  "  begin  to  fade.  But  change  is  everywhere  ;  we  see  it  in  every- 
thing around  us ;  we  read  the  record  of  change  everywhere  and  on 
everything  in  the  Past.  The  first  land,  so  far  as  we  can  make  out, 
differed  irom  our  dry  land  now ;  the  first  plants  differed  from  those 
that  clothe  the  dry  land  now  ;  the  first  living  creatures  differed  from 
the  animated  beings  around  us.  Fish,  flesh,  nor  fowl  put  on  the 
same  bodies ;  perhaps  even  air  and  ocean  differ.  How,  tlien,  were  the 
planets  weighed  to  a  grain  and  forbidden  to  increase  P  AVere  their 
distances  measured  off  to  a  millimetre,  and  the  irrevocable  order 
passed,  "  Nearer  shalt  thou  not  approach,  further  shalt  thou  not  recede 
from  the  burning  sun"  ?  For  the  sun  was  the  edict  passed, "  Without 
increase  or  waste,  burning  shalt  thou  go  on  for  ever  and  ever"? 
Such  an  edict  would  mako  the  «un  an  eternal  creator  of  force.  And 
no  one  believes  in  creation  except  from  God.  AVho  but  He,  in  the 
incomprehensible  beginning  of  all  things,  created  the  first  atom  of 
force,  and  has  gone  on  unceasingly  multiplying  force  upon  force  ever 
since  ? 

It  is  wc^ll  even  in  this  world  now  and  then  to  go  out  of  the  beaten 
paths  and  to  explore  new  lands — if  even  the  result  be  only  to  con- 
vince us  of  tlie  value  of  the  old  ones.     It  is  well,  too,  in  science  now 
and  then  to  diverge  on  to  the  realms  of  speculation — if  even  only  to 
attain  a  conviction  of  the  accuracy  of  that  which  has  been  accepted. 
At  one  time  wo  had  too  much  of  speculation  and  too  little  of  facts, 
but  in  the  advancing  sciences  of  late,  perhaps  we  have  had  too  many 
facts  and  too  few  speculations.     Bricklayers  would  make  of  bricks 
but  a  poor  edifice  if  the  architect  had  not  imagined  the  building 
befoivhand.     AVe  all   know  how  Physical  Geology,  as  a  science,  is 
looked  at  in  tlie  ordinarv  wav ;  and  no  one  who  looks  closelv  at 
the  picture  presented  for  our  acceptance  as  the  portraiture  of  what 
was,  wliat  has  been,  and  what  has  happened,  but  must  think  that 
the  picture   oiVered  has  many  flaws.      The  artists  claim    pre-Ba- 
phaolite  minuteness  and  correctness  in  its  execution ;  they  profess  to 
have  studied  facts,  and  to  have  built  their  picture  up  scene  by  scene, 
leaf  by  leaf,  texture  for  texture.     We  do  not  condemn  their  pre- 
Kapliaelite  painting;  but  we  claim  the  artist's  right  to  let  our  fancy 
loose,  and  to  sketcli  out  imaginary  pictures  of  our  own. 

Let  those  who  liave  gone  before  us  claim  veracity  for  their  depic- 
tions, w(;  asik  only  that  ours  may  be  looked  upon  as  fanciful  scenes ; 
but  if  ill  our  visionary  sketchings  the  tracery  of  truthful  expression 
be  detected,  do  us  then  the  justice  to  let  that  be  treasured  and  pre- 
Berv(?d.  Our  ta^*k  is  not  to  upset  an  old  school  and  found  a  new,  but 
to  seek  out  Trutli. 


MACKIC — ^FHTSIOAL  AND  COSlflCAL  PHEKOMEKA.  181 

For  thia  purpose,  then,  we  eominence  in  this  article  a  series  of 
speculations  on  possible  physical  and  cosmical  phenomena  in  refer- 
ence to  the  past  conditions  of  our  Earth,  not  always  with  the  inten- 
tion of  proposing  new  views  or  even  our  own  opinions,  but  as  often 
putting  hypothetical  cases  to  learn  what  would  have  been  the  results 
produced  by  particular  conditions  of  physical  forces  and  the  exertion 
m  particular  directions  of  cosmical  laws. 

At  this  lovely  spring-time  of  the  year,  the  bright  warm  beams  of 
the  shining  sun  cause  our  eyes  to  rise  to  the  blue  and  cloud-mottled 
sky.  All  around,  the  green  buds  are  shooting  forth,  aud  flowers  blos- 
soming and  perfuming  the  balmy  air.  What  would  this  beautiful 
world  oe  without  that  sunshine?  What  would  indefatigable,  active 
man  be  without  these  cheering,  life-exciting  beams  of  the  orb  of  day  ? 
The  sun  is  but  a  great  fire ;  fire,  we  know,  consumes  the  substances 
it  feeds  upon ;  gigantic  as  the  solar  orb  may  be,  the  fire  must  bum 
it  out,  and,  like  the  dark  stars  that  astronomers  now  have  indicated, 
the  time  may  come  when  the  earth,  changed,  perhaps,  itself  to  a  burn- 
ing mass,  may  reveal  bv  its  luminous  beams  to  the  astronomers  of 
di.-tant  worlds  its  revolutions  round  an  unseen,  dark,  extinguished 
sun.  But  without  so  deep  a  dive  into  the  mysteries  of  time  to  come, 
let  us  ask  ourselves  what  would  bo  the  effect  of  minor  alterations  in 
the  solar  fire  P  We  cannot  believe  the  solar  flames  are  always  burn- 
ing at  exactly  the  same  height,  with  exactly  the  same  fierceness, 
giving  exactly  the  same  heat,  exactly  the  same  light.  The  fire  on 
our  hearth  flickers,  blazes,  grows  dull,  requires  fresh  fuel,  smoulders, 
bursts  into  flame  again,  bums  clear  and  ruddy,  glows  with  radiant 
he:it,  darkens,  chinkles,  and  goes  out.  The  consumption  of  the  solar 
fire  must  be  supplied ;  we  cannot  believe  that  na  particle  by  particle 
is  consumed,  particle  by  particle  is  supplied.  Even  if  meteors  supply 
the  sun,  they  must  vary  in  abundance  at  difterent  periods  of  time. 
If  worlds  fall  in  occasionally  to  supply  the  waste,  the  solar  fires  at 
that  spot  must  slacken,  deaden,  to  glow  out  ngain  bright  and  more 
furiously  when  the  new  fuel  i»  ignited  through.  For  j^eological  pur- 
poses, without  going  into  great  variations  of  the  nolar  fire,  let  us  con- 
ceive two  modifications, — one  of  15°  increase  of  temperature  from  such 
a  cause,  and  one  of  15°  decrease.  We  are  told  the  centre  ot  the 
earth  is  a  burning  incandescent  fluid  mass, — rather  an  uncomfortable 
idea,  and  not  quite  intelligible.  We  are  taught  it,  however,  mainly 
because  the  fossil  relics  of  former  creatures  and  plants  are  suj)poseil 
to  indicate  tropical  conditions  in  latitudes  where  now  temperale  con- 
ditions prevail.  Unfortunately,  however,  in  digging  down  into  the 
bowels  of  the  earth  we  do  not  find  the  temperature  increase  more 
and  more  with  the  depth,  the  heat  increase  faster  and  faster  as  wo 
get  nearer  and  nearer  to  this  imaginary  central  melting-pot ;  we  do 
not,  in  short,  find  the  heat  of  the  handle  increase  more  rapidly  as  we 
pa4*s  from  the  knob  to  the  red-hot  end  of  the  poker.  Just  as  Glaisher 
gi»ing  up  in  the  high  regions  of  the  air  has  disproved  the  old  doc- 
trine of  a  supposed  decrease  of  one  degree  of  heat  for  every  300  feet 
of  vertical  height,  and  found  a  gradually  diminishing  scale  of  loss,  I" 
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for  tlie  first  100,  and  bo  on  uutil  above  three  miles  and  a  half  it  takes  a 
thousand  feet  to  lose  the  required  degree  of  heat, — so  geologists,  in- 
stead of  getting  even  a  regular  correspondence  of  1®  Fahr.  loss  lor 
every  63  tcet  of  depth,  find  a  gradual  divergence  in  the  ratio  of  tct- 
tical  depth  to  loss  of  hent,  and  at  one  mile  down  have  to  go  more  feet 
to  get  it.  And  let  it  not  be  forgotten  that  these  results  have  been 
given  us  by  men  who  are  pledged  to  the  opposite  view,  who  would 
rather  not  have  known  these  truths,  and  perhaps  would  have  hid 
them  if  they  could.  It  is  possible,  then,  that  other  causes  than  in- 
ternal heat  may  have  caused  a  former  higher  temperature  of  the 
globe.  But  more  of  this  anon.  Suppose  now  the  other  case — that 
the  average  temperature  of  the  whi»le  ftarth  was  16°  less  than  it 
is  now.  What  would  be  the  result  ?  Glaciers  in  Wales  and  ^k!0t- 
land  again  as  once  there  were  before ;  ice-floes  in  the  valley  of  the 
Thames  and  on  the  Norfolk  shores  driving  up  the  beds  of  sand  and 
mud  into  contorted  strata,  such  as  we  have  m  the  Mundesley  cliffs; 
and  icebergs  dropping — if  the  ocean-currents  flowed  on  as  once  they 
did — boulders  of  ^Scandinavian  and  other  foreign  rocks  on  the  midland 
counties  and  the  northern  regions  covered  by  the  Glacial  drift. 

Miller  has  shown  the  heat  of  the  sun  to  be  not  more  than  14,5S(f 
Fahr., — the  heat  of  the  oxy-hydrogen  flame, — and  probably  it  is  not 
much  less.  Now  tlie  surface  of  the  sun  is  given  as  12,500  greater 
than  the  earth's,  and,  therefore,  taking  the  earth's  surface  as  unity, 
we  have  the  proportion  of  12,500  to  1.*  If,  therefore,  assuming  for 
convenience  the  temperature  of  the  sun  as  12,500°  (instead  of  14,580° 
Pahr.),  we  suppose  our  earth  to  fall  into  the  sun,  without  igniting  on 
its  external  side,  the  total  amount  of  heat  radiated  from  his  surtaco 
would  evidenilv  be  12,49J*°,  or  reduced  by  the  size  of  the  earth  bv 
one  unit  of  heat,  giving  the  surface  the  equivalent  of  one  degree  of 
heat. 

But  as  the  sun  presents  only  one  side  to  us,  a  loss  of  radiation  of 
heat  to  the  extent  of  two  degrees  would  take  place  on  the  side  of  the 
sun  to  which  the  non-radiant  earth  was  attached.  As  the  sun  how- 
ever rotates  on  its  axis  in  25  days,  every  alternate  fortnif^ht  or  there- 
abouts the  total  temperature  of  the  solar  rays  would  be  2°  Fahr.  less 

•  Considerable  confusion  of  ideas  ami  a  want  of  logic  will  be  alinbutcd  to  me  in  thoe 
articles  if  it  be  nut  distinctly  borne  in  mind  that  I  adopt  i)0]>nlar  ideas  and  jioiHilar 
phraseology  onfyfor  the  Moment,  and  that  it  is  not  iuiendt^d  to  work  these  sjKTulniioiis 
into  any  definite  theory.  If  any  definite  conclnsiotis  be  arrived  at,  they  will  be  jriven  as 
rorot/iirie.i  to  these  spe<rulations,  and  not  embodied  in  them.  For  example,  we  siieak  now 
upon  the  dictum  that  the  volume  of  the  sun  is  1,400,000  greater  than  the  earth,  its 
mass  beinjj  as  ;J5-l,y:i(i  to  1,  and  itsdiumettT  as  SS2,000  to  8000,  or  111^  times  greater 
than  the  earth.  This  jrives  the  sun  a  mean  density  lour  times  less  than  the  earth.— a 
point  wc  shall  presciitly  discuss,  as  it  is  very  questionable  if  we  ought  to  take  tiic  visible 
tace  of  the  sun,  and  hid  apparent  sizt*,  in  determining  his  density,  because  heated  to  the 
extent  of  nearly  15,000  decrees,  and  having,  as  astronomers  declare,  an  exterior  luminous 
photosphere;  and,  as  Kirclihof  and  Iiunsen  have  shown, a  still  exterior  atmosphere  of  la- 
miiious  incandescent  mctnllic  vapour.  The  light-exhausted  internal  nucleus  of  bumt-uut 
and  ])robal)ly  solid  material  of  the  central  core  of  our  luminary  is  what  we  ought  to  con- 
>u\v.r  as  the  actual  globe  of  the  sim,  and  which  is  what  wc  should  proiierly  estimate  fur 
his  mass  and  density,  at  any  nite  for  purposes  of  comparison  with  our  cnrlh. 
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than  in  the  iutervening  periods.     Now  Tyndall  speaks  of  the  earth 
receiving  but  the  rnnnnnnnrs'  P*^^  ^^  ^^^®  solar  rays,  and  therefore  it 
might  be  said  that  the  falling  in  of  the  earth  would  only  reduce  the 
temperature  of  the  earth  by  that  part  of  a  degree ;  but,  on  the  otlicr 
hand,  we  should  have  to  consider  what  influence  such  an  event  would 
produce  if  the  point  of  collision  and  obscuration  was  in  a  direct  line 
with  the  earth.    In  such  a  case  the  direct  light-  and  heat-rays  would 
be  shut  off,  and  although  compensated  for  in  a  great  degree  by  the  con- 
vergence of  the  surrounding  rays  in  the  great  flood  of  light  coming 
away  from  the  sun,  a  considerable  efloct  might  be  produced  on  the 
temperature  of  the  earth.    Of  what  efiect  might  be  produced  we  have 
perhaps  some  examples  in  the  actual  effects  produced  by  sun-spots. 
single  spots  ofben  appear  of  dimensions  equal  to  and  exceeding  that  of 
our  earth,  and  perioaically  we  have  numerous  congeries  of  spots  of 
sufficient  importance  to  produce  disturbances  at  any  rate  of  the  mng- 
netical  conditions  of  our  globe  if  not  indeed  to  produce  any  distinctly 
perceptible  diminution  of  temperature.     That  the  latter  effect  might 
not  be  readily  determinable  in  the  converging  or  fluctuating  states  by 
our  atmosphere  is  by  no  means  surprising;  but  it  should  be  borne  in 
mind  that  Arago  and  other  astronomers  have  asserted  and  attempted 
to  prove  that  the  maximum  periods  of  sun-spots  are  regular  decades 
of  oc>lder  years.     Such  minute  changes  as  those  produced  by  these 
minor  differences  in  the  amount  of  materials  in  actual  conflagration 
would  have  had  little  effect  on  the  general  climatal  temperature  of 
our  earth,  but  if  a  difference,  no  matter  how  small,  could  in  this  or 
any  other  way  be  proved,  it  would  be  a  basis  for  real  conclusions  on 
the  subject.     There  are,  however,  five  other  ways  in  which  the  solar 
rays  might  affect  the  general  climatal  conditions  of  the  earth.    1.  The 
mass  of  the  sun  being  larger  or  smaller  would  radiate  more  or  loss 
heat  accordingly.   2.  There  might  be  maximum  and  minimum  periods 
of  conflagration .   3.  The  extent  of  the  earth's  atmosphere  might  influ- 
ence climatal  condition  by  the  conversion  by  friction  of  the  light  rays 
into  heat,  just  as  light  rays  falling  on  a  black  surface  are  arrested, 
annihilated,  converted  into  heat,  which  they  are,  and  on  the  same 
principle  that  a  falling  bullet  striking  the  ground  has  its  velocity  or 
motion  changed  into  an  equivalent  of  heat.     4.  A  former  higher  and 
lower  rate  of  rotation  of  our  own  globe  would  have  important  efl'ects 
upon  the  climatal  conditions  and  on  the  vegetation  and  life  of  our 
planet.     5.  Variations  in  the  dimensions  of  the  orbit  of  the  earth. 

{To  be  continued.) 


OX  CHELONIAN   SCUTES   FROM  THE  STONESFIELD 

SLATE. 

By  C.  Caeter  Bla.ee,  Esq. 

In  the  British  Museum  there  are  several  specimens  of  "  papiliona- 
ceous" flattened  bodies  exhibiting  six  or  more  concentric  lines  ra- 
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diatiD^  from  two  nuclei  on  cither  side  of  an  elevated  medial  line.  The 
stone  in  which  tliey  are  embedded  is  unquestionably  the  Stoncsfield 
slat« ;  it  contains  the  characteristic  Trigonia  angulaiOj  JR^ynckoneUa, 
Ostrea,  and  Modiola  Sotcerbgana,  D*OrD.  {=^  plieata^  Sowerby).  The 
enigmatical  bodies  to  which  I  now  allude  are  stained  of  a  deep  red- 
ferruginous  colour,  the  matrix  retaining  the  grey  tint  and  crystalline 
texture  of  the  Stonesfield  slate.  On  comparison  between  these  re- 
mains and  those  of  the  specimens  of  Oeomyda  9pinosa,  from  Singapore, 
in  the  Britisli  Museum,  presented  by  Sir  A.  Smith,  a  comparison  which 
was  suggested  to  me  by  Mr.  Davies,  whose  accurate  aiscrimination 
first  threw  light  upon  the  nature  of  the  present  evidence,  1  have  been 
led  to  consider  that  the  specimens  in  the  Fossil  Gallery  represent  the 
second,  third,  and  fourth  median  scutes  of  a  tortoise  allied  to  the  recent 
African  species.  The  fossils  and  their  corresponding  impressions 
from  the  Stonesfield  slate  afford,  according  to  my  interpretation, 
evidence  of  the  texture  of  the  horny  scutes  wliich  were  developed 
outside  the  bony  carapace  of  the  old  Oolitic  tortoise.  A  particular 
interest  is  nttached  to  these  specimens,  as  they  were  considered  bj 
the  late  Edward  Forbes  as  Trigonellites,  or  opercula  of  Ammonites. 
Since  the  above  was  wiitten,  I  learn  that  I)r.  J.  E.  Gray,  several 
years  ago,  considered  the  present  evidences  to  be  Chelonian.  I  am 
indebted  to  my  friend  Mr.  S.  P.  Woodward,  F.G.S.,  for  this  info^ 
mation,  and  am  now  aware  that  the  true  signification  and  interpreta- 
tion of  these  remains  has  been  known  to  him  for  a  long  period. 


COEEESPONDENCE. 


IloJoptycldus  V.  Olyptolepis. 

Deae  Sir, — My  notice  of  the  Dura  Den  Glyptolepis,  in  your  number 
for  March  last,  was  merely  intended  to  correct  an  impression  which  Mr. 
Mitchell's  paper  in  your  February  number  saemed  calculated  to  convey, 
namely,  that  it  was  he  who  first  |)ointed  out  the  propriety  of  transferring 
Holopfychiun  Flentingi  from  the  genus  Holoptychius  to  Glyptolepis.    In 
doing  80  I  seem  to  have  expressed  myself  so  loosely  as  to  make  it  appear 
that  I  claimed  for  myself  and  others  tne  merit  of  first  noticing  the  crescent 
of  points  on  the  scales  of  that  fish.     This  I  by  no  means  intended  to  do, 
as  I  was  well  aware  that  these  had  been  long  before  observed ;  indeed  & 
glance  at  the  figure  given  by  Agassiz  in  his  *  Vieux  G^^s  Rouge,*  pi.  22, 
fig.  1,  will  show  that  this  peculiarity  liad  not  been  overlooked  by  him.    I 
was  also  aware  that  Professor  Pander  had  expressed  his  beliei  that  the 
scales  of  Holoptychius  Flemingi  and  Glyptolepis  leptaptents  were  the  same; 
these  I  consider  specifically  distinct.     I5ut  lest  I  might  seem  to  claim  too 
much,  I  fom'arded  to  you  a  note  to  be  added  to  my  letter,  whicli  seems  to 
have  arrived  too  late  for  insertion,  and  which,  by  some  strange  mistake, 
has  been  printed  in  your  numl>er  for  this  month  (April)  as  the  first  para- 
graph of  a  communication  from  the  Rev.  W.  S.  Symonds.     I  may  add  that 
Mr.  Page,  of  Edinburgh,  was  the  first  to  point  out,  in  my  hearing,  the  ex- 
istence of  Glyptolepis  scales  in  the  Dura  I)en  Sandstones. 


COBBXSFONDENCE.  185 

Mr.  Davies,  in  his  commnnication  in  your  April  number,  refers  to  the 
greater  imbncation  of  the  scales  "  mentioned  by  Mr.  Mitchell "  (no  new 
liscoTery),  and  also  to  the  general  character  of  the  ridges  on  the  scales,  as 
l>eing  differently  and  distinctly  marked  in  the  two  genera.  Undoubtedly, 
"etauxing  the  old  nomenclature,  the  scales  in  H.  gigantetu,  H,  nobilissimus, 
>tc.,  are  less  imbricated,  and  have  the  ridges  more  wavy  and  boldly  marked 
jhan  in  M.  Flemingi,  but  on  examining  a  large  collection  of  the  Dura  Den 
ishes.  a  pretty  regular  gradation  from  the  less  to  the  more  imbricated 
md  from  the  bold  wavy  ridges  of  the  larger  species  to  the  almost  parallel 
ind  delicately  marked  lines  found  on  the  scales  of  some  of  the  others,  may 
)e  traced.  Sir.  Davies's  remark  as  to  the  position  of  Uie  scales  showing 
;he  crescent  of  points  scarcely  corresponds  with  my  experience,  but  this 
nay  very  probably  be  occasioned  by  our  observations  being  principally 
x>nfined  to  different  species.  In  H.  Flemingi  many  scales  on  every  part 
3f  the  body  sufficiently  preserved  and  exposed,  which  I  have  yet  examined, 
ihow  the  crescent  of  points,  while  in  other  species  these  are  only  to  be 
found  on  the  scales  along  the  flanks. 

I  am  Tery  glad  to  learn  from  Mr,  Davies  that  the  characteristic  speci- 
men of  Holoptgchius  Andersoni  in  the  British  Museum  shows,  what  I  nave 
been  unable  to  detect  in  that  species,  the  crescent  of  points, — as  this  is  a 
ecmsiderable  step  towards  clearing  up  the  dispute  Holoptychius  v,  Glyp- 
tolepis.    Professor  Huxley  states  in  his  introductory  Essay  to  the  X  De- 
cade of  Plates  published  in  connection  with  the  Geological  Survey  (p.  9), 
"  The  clear  recognition  of  the  fact  that  this  elegant  structure  really  cha- 
racterizes Glyptolepis  is  of  great  importance,  for  .  .  .  it  enables  one  to  dis- 
criminate  between  Holoptychius  (tohose  scales  have  no  semilunar  area  of 
hai^bwardly 'directed  points)  and  Glyptolepis." 

I  have  to  express  my  gratification  at  the  notice  Mr.  Davies  takes  of  these 
communications ;  to  local  geologists  situated  at  a  long  distance  from  col- 
lections affording  facilities  lor  comparing  the  many  species  of  such  genera, 
and  ever  comparing  nearly  allied  genera  with  one  another,  such  mnts  as 
he  gives  are  very  valuable  indeed.      I  am,  dear  Sir,  yours  truly, 

James  J?owrib. 
Beticallie,  April  10th,  1863. 


Bones  at  Macclesfield, 

Deab  Sib, — You  obligingly  inserted  a  paper  from  mo  in  Vol.  IV.  of  the 
'Geologist,'  and  the  following  communication  may  perhaps  interest  some 
of  your  readers  :  — 

A  few  days  ago,  in  levelling  a  piece  of  ground  as  a  site  for  an  infirmary, 
a  few  bones  and  a  molar  tooth  were  discovered  by  the  workmen.  Thirty 
feet  below,  there  is  a  small  brook,  which  runs  into  the  river,  distant  about 
a  quarter  of  a  mile,  at  a  further  decline  of  about  70  feet.  The  bones  were 
embedded  a  little  apart  from  each  other,  in  a  layer  of  fine  sand  about  18 
inches  in  thickness ;  above  that  there  was  a  deposit,  about  2  yards  in  depth, 
of  coarse  sand  and  gravel,  thickly  studded  witn  large  watcrworn  pebbles  of 
tlie  Primary,  with  a  few  of  the  Secondary  sandstone  rocks.  About  18 
inches  of  soil  (alluvium)  surmounted  the  whole.  The  excavation  was  con- 
tinued about  2  yards  below  the  bed  of  sand  in  which  the  bones  were  found, 
and  it  consisted  of  thin  layers  of  gravel  with  marl  and  fine  sand  at  irre- 
gular intervals,  interspersed  with  carbonaceous  markings  and  thin  seams 
of  drifted  coal  or  shale.  I  have  resided  here  many  years,  and  the  osseous 
remains  I  have  sent  for  your  inspection  are  the  first  I  have  seen  or  heard 
of;  and,  with  the  object  of  aflbrdiug  assistance  to  a  solution  of  this  disco- 
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Tery,  |)erhapfl  I  may  be  allowed  to  state  a  few  partioalan  respeeting  the 
geological  cnaracter,  etc.,  of  this  district. 

The  surface  immediAtely  around  Macclesfield  is  covered  bjr  the  drift  de- 
posits, except  in  the  valleys,  where  the  river  and  its  tributaries  have,  more 
or  less,  ciit  through  them  ;  and  the  prevailing  feature  of  this  locality,  ex- 
cept on  the  eastern  side  of  the  town,  is  of  an  undulating  character,  con- 
sisting of  mounds,  inclined  planes,  and  rounded  ridges,  composed  chiefly 
of  stratiRed  sand  and  gravel,  with  an  elevation  occasionally  of  about  900 
feet.  The  boulder  clay,  or  till,  which  underiies  the  whole  and  reposes  upon 
a  lower  gravel,  oflen  forms  the  beds  of  the  river  and  smaller  streaim. 
This  clay  is  unequally  distributed  in  some  places  with  respect  to  repi- 
larity.  thickness,  and  extent;  sometimes  it  approaches  the  surface  widii 
depth  of  60  or  70  feet,  and  it  contains  fragments  of  drifted  coal,  pieces  of 
wood,  and  nmall  boulders  belonging  to  the  Asoic  and  Palseozoic  periods. 
Occasionally  for  yards  not  the  smsilest  pebble  is  to  be  found  in  it.  It  if 
of  a  solid  and  tenacious  quality  ;  colour,  dark-brown  or  slaty.  The  upper 
portion  is  of  a  more  sandy  nature  and  is  made  into  bricks,  the  lower  part 
IS  made  into  tiles,  tubing,  etc.  Superficial  patches  of  peat  contaioing 
trunks  of  trees  are  prevalent.  About  a  mile  southward  or  the  town,  there 
is  a  large  peat-bog  20  or  30  feet  in  depth.  Here  and  there  in  the 
fields  are  to  be  seen  erratic  boulders  of  every  size  and  variety.  One 
weighing  above  20  tons  and  of  a  sagenitic  character  was  transferred  to  the 
public  park  a  few  years  ago.  The  brick -clay  had  been  its  bed,  and  it  wii 
onlv  about  half  covered  with  drifted  sand  and  gravel. 

I'he  southern  termination  of  the  Cheshire  coal-field  extends  to  about  two 
miles  eastward  of  the  town  ;  and  beyond  that  noint,  for  about  four  or  fire 
miles  towards  Buxton,  tiiere  is  a  large  tract  or  high  and  barren  moorland 
of  the  millstone  mi  formation.  This  district  comprehends  what  is  called 
tbe  "  Macclesfield  Forest,"  its  highest  point  (Shutlinglow)  being  above 
1700  feet  above  the  sea-level.  From  historic  records,  centuries  ago  this  wm 
royal  hunting-ground,  and  abounded  in  wild  boars,  deer,  badgers,  otters, 
etc.  The  discovery  of  these  bones  may  possibly  lead  to  another  fact,  rix. 
that  at  an  epoch  far  more  remote, — the  close  of  the  Pliocene  period,— die 
climatal  conditions  of  this  part  of  the  island  were  even  then  favourable  to 
the  existence  of  at  least  some  of  the  above  animals,  until  the  advent  of 
the  Pleistocene  era,  when  the  glacial  drift,  with  its  submerging  effects  aud 
conflicting  tides  and  currents,  swept  away  their  remains  wiih  other  looser 
deposits  from  the  higher  grounds  into  tue  levels  below,  llie  otter  still 
survives,  but  the  last  badger  seen  in  this  neighbourhood  was  killed  about 
twenty  years  ago.  It  is  rather  surprising  that  the  reliquiss  of  the  Ter- 
tiary fauna  are  not  oftener  met  with,  together  with  human  relics,  vii- 
bones,  implements  of  war,  husbandry,  and  the  chase,  especially  in  the 
gravels  of  these  vaUeys. 

At  70  yards  deep,  the  coal-measures  (superficially  flanked  by  the  boulder 
clay)  are  worked  within  half  a  mile  of  the  town.  They  then  take  a  north- 
westerly dip,  both  under  it  and  the  river,  at  a  very  acute  angle,  and  are  no 
longer  available,  being  overlaid  by  the  drift  and  probably  the  Lower  New 
Eed  Sandstone.  This  remains  to  be  iuvestigateu,  and  I  believe  there  is  & 
fair  prospect  of  its  being  done  this  summer  by  officers  of  the  Geological 
Sun-ey. 

Perhaps  there  are  few  parta  of  this  kingdom  which  are  attended  with  * 
greater  variety  and  comjJlexity  of  strata,  with  their  apparent  dislocation^ 
and  disturbances,  than  this  comer  of  Cheshire.     Within  a  distance  of  ^ 
or  10  miles  south  and  east,  there  are  encompassed  no  less  than  seven  ^^ 
eight  distinct  geological  dh-isions ;  viz.  drift,  Cheshiro  coal-field,  millstol*^ 
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rit,  mountain  limestone  (Derbyshire),  North  Stafford  coal-fields  with 
lillatone  grit,  mountain  limestone  near  Congleton,  and  the  Permian  and 
Viassie  systems  of  Cheshire  and  Staffordshire.  This  survey  has  been 
mg  looked  forward  to»  and  will  be  hailed  with  pleasure  and  satisfaction 
'hsa  published.  I  am,  dear  Sir,  yours  respectfully, 

J.  1).  Saimtbb. 
MMfcietJUld,  April  Stk,  1863. 

[The  booes  referred  to  m  from  the  gravel,  which  have  beea  sent  to  U8  for  examination, 
re,  1,  metacarpal  of  ruminant  {Bom  longifront) ;  2,  calcaneum  of  ditto ;  8,  fragment  of 
lamnaaliaD  bone ;  4,  upper  molar  of  ruminant  {Bo*  of  small  size)  ;  5,  base  of  shed 
ntler  of  red  deer  {Cervtu  Sfaphiu),  This  last  specimen,  which  is  but  a  mere  fragment, 
xma  to  have  the  remains  of  a  hole  that  had  beeu  drilled  or  worked  iu  it  previous  to  its 
nbcdmcnt,  pojaibly  for  the  insertion  of  a  celt  or  other  instrument  to  which  this  deer's 
om  served  as  a  handle.  All  the  bones  are  in  a  porous  condition,  and  not  in  any  way 
etrified. — £o.  Geol.] 

OlifptoltpU. —  Upper  Ludlow  JShssils. 

ICt  DBAS  Sib, — I  beg  to  call  your  attention  to  an  error  in  the  last 
lumber  of  the  '  Geologist,'  at  page  134.  I  know  nothing  of  the  claims  of 
If  r.  T.  Walker  as  having  made  known  the  fact  that  Hohptychius  Fie- 
mingi  is  in  reality  a  Ohptolepu.*  My  communication  to  you  referred  sim- 
ply to  the  detection  of  Keuper  fossils  at  Ripple,  near  Tewkesbury. 

It  may  be  useful  to  some  collectors  if  you  will  make  it  known,  in  a  future 
number  of  the  *  Geologist,'  that  Samuel  Sturo;e,  shoemaker,  of  Ledbury, 
has  discovered  a  highly  fossiliferous  band  of  the  Upper  Ludlow  bono-bed, 
within  a  few  miles  of  Ledbury.  This  bed  is  remarkably  rich  in  spines  of 
fish  (Onchus),  and  the  earliest  known  traces  of  terrestrial  vegetation, 
which  are  small  seeds  of  a  plant  allied  to  the  Ly  copodiaccie. 

Yours  very  truly, 

w.  S.  Symonds. 

Pendock  Rectory,  Tewkesbttry^  April  4/A,  18G3. 


Human  Itemmns  in  Bri^k-Earth  at  Luton,  Kent. 

Sir, — I  have  the  pleasure  to  inform  you  that  a  few  weeks  a«^o  two  ske- 
letons were  found  in  a  brick-field  near  here.  TJie  soil  is  brick -earth,  the 
top  part  for  about  4  feet  mingled  with  flint,  below  that  the  pure  clay.  The 
ikeletons  were  found  between  6  and  7  feet  from  the  surface,  one  lying  on 
the  back,  the  other  on  the  side,  with  their  heads  towards  the  north  ;  near 
tiiem  was  found  a  triangular  stone  weapon,  rudely  formed  to  be  wielded 
with  the  two  hands,  its  weight  is  14  lbs.  The  skulls  exhibit  a  very  debased 
form,  the  foreheads  very  low  and  receding,  the  back  part  very  large ;  in 
one  the  bone  of  the  nose  turns  up  in  a  very  peculiar  manner  They  are 
endently  of  great  antiquity,  and  have  been  undisturbed  for  very  many 
yean,  for  above  them  were  the  decayed  roots  of  very  large  trees.  The 
wte  was  a  large  forest  and  huntinyj-ground  in  the  reign  of  Elisabeth,  who 
had  a  hunting-lodge  in  the  neighbourhood,  remains  of  which  are  still  in 
existence.  Tne  skeletons  were  exhibited  at  a  meeting  of  the  Anthropolo- 
gical Society,  held  on  April  7th ;  and  the  stone  implement  will  be  shown 
at  their  next  meeting  on  the  2l8t.  I  remain,  yours  sincerely, 

N.   F.    Ill  VERS. 
Siiiuy  Villa^  Luton,  Chatham,  April  IGM,  18G3. 

•  The  passage  referred  to  was,  by  a  singular  error  of  the  printi-r,  iuscrtcd  in  Mr.  Sy- 
■oodi's  letter  instead  of  in  '*  Notes  and  Queries."  It  was  a  note  sent  by  Mr.  Jaiiit'i 
Powrie,  of  Reswallie.— £d.  Gkol. 
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Human  remains  have  been  reported  at  last  from  the  flint-implement- 
bcaring  gravel  of  Abbeville.    M.  "Boucher  de  Perthes  wmoiincea  to  the 
Soei^te  Imj)6riale  d'Emulation  of  Abbeville,  of  which  he  is  President,  on 
the  16th  ult.,  that  on  the  28th  March  last  he  had  found  in  the  bed  of  argil- 
laceous black  sand  in  the  bank  of  diluvium  at  Moulin-Quifjnon,  and  ex- 
tracted himself  from  the  deposit,  the  moiety  of  a  fossil  human  jaw,  which  at 
the  first  glance  seemed  to  him  to  present  some  difference  from  the  ordinary 
human  jaw.   "  This  jaw,"  so  runs  the  extract  from  the  proch-rerbal  of  the 
meeting  of  that  Society,  printed  in  the  local  newspaper  *  L'Abbevillois '  of 
the  18th  April,  "  was  at  4*52  metres  depth,  and  almost  touching  the  chalk. 
At  a  few  centimetres  distance,  equally  embedded  in  the  '  black  bed,'  was  a 
flint-implement  {hacke),  which  M.  de   Perthes   requested  M.  Oswald 
Dimprc,  who  accompanied  him,  to  take  out,  but  he  c^uld  not  do  so  with- 
out the  aid  of  a  pickaxe  ;  M.  Dimpr^,  sen.,  and  five  other  persons  were 
present  at  M.  Boucher  de  Perthes'  discovery,  and  saw  him  extract  the 
jaw  from  the  diluvial  bed.    Examined  by  Drs.  Jules  Dubois  and  Hecqaet, 
and  by  M.  de  Villepoix,  pharmacien, — all  three  members  of  the  Soci^ti 
d'Emulation, — this  jaw  was  recognized  as  fossil  and  very  evidently  belonf^. 
ing  to  a  man,  offering  at  the  same  time,  as  M.  de  Perthes  remarked,  some 
differences  from  the  conformation  of  ordinary  man.     Since  the  discoveir, 
the  Abb<5  Bourgeois,  Professor  of  Philosophy  and  Natural  Histoir  at  the 
College  of  Pont-le-Voie,  came  to  Abbeville  on  the  10th  April  ;^  Dr.  Car- 
penter, Vice-President  of  the  Boyal  Society  of  London,  Dr.  Eelix  Gar- 
rigou.  Member  of  the  Geological  Society  of  France,  Dr.  Falconer,  Member 
or  the  Eoyal  Society  of  England  and  Geological  Society  of  London,  ar- 
rived on  the  1-ltli ;  M.  de  Quatrefages,  Member  of  the  Institute,  Professor 
of  Antbro])ology  at  tlie  Museum  of  Natural  History  at  Paris,  arrived  on 
the  15th.  and  have  unanimously  confirmed  the  opinion  of  the  above  mem- 
bers of  the  Society  of  Emulation,  and  declared  that  the  jaw  is  fossil  and 
truly  that  of  a  man,  but  that  it  presents  some  differences  with  the  present      | 
race,  as  was  remarked  by  Messrs.  Jules  Dubois  and  Hecquet.  when  tbov 
were  consulted  on  that  point  by  M.  Boucher  de  Perthes.     M.  Catel,  sur- 
geon-dentist, made  the  same  statement.*' 

On  the  lltli,  the  diluvial  deposit  of  Moulin-Quignon  was  visited  by  the 
Ahh6  Bourgeois,  and  on  the  l:^tli,  14th,  and  15th  by  Messrs.  Carpenter. 
Garrigou,  Falconer,  and  Quatrefages,  who,  after  verifying  the  bed  and  th** 
place  whence  M.  Boiielier  de  Perthes  had  extracted  the  fossil  jaw,  hav*? 
admitted  that  the  bed  is  ancient  and  not  disturbed  (remanid),  and  tb«-* 
fo.ssil  origin  of  the  jaw  presents  no  matter  of  doubt.     On  the  14th,  l***- 
Falconer  and  Dr.  Garrigou  caused  an  excavation  to  bo  made  in  the  sau»5 
bed,  in  search  of  new  bones.     Dr.  Falconer  found  and  extracted  hhnscD' 
from  the  bed  of  black  sand,  not  far  from  the  place  where  M.  de  Perth*?^ 
had  found  the  jaw,  and  at  455  metres  in  depth,  a  flint  haclie  neatly  man**^' 
facturcd.     M.  Brunet,  member  of  the  Societt^  (rEmulation,  who  had  con^*^ 
to  inspect  the  bed,  witnessed  this  extraction.     On  the  15th,  M.  de  Quatr*^' 
fages  liaving  wished  also  to  excavate  this  bed,  had  the  like  success  as  1^^' 
Falconer,  and,  pick  in  hand,  brought  out  {\\ohache8  reposing  on  the  chal** 
at  nearly  five  metres  depth.      Dr.  Falconer  and  M.  de  Perthes  we«"^ 
present. 

M.  de  Perthes  discovered,  the  same  day,  in  the  stratum  of  yellow  sau  *^ 
in  the  same  deposit,  at  3A  metres  from  the  surface,  two  fragments  of  bon  *' 
that  Messrs.  l^alconer  and  Quatrefages  immediately  recognized  as  fra^  ' 
meuts  of  mammoth  tooth  (Elrphas  primifjcniint).    M.  Boucher  dc  Perth*-"  ^ 
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ids,  that  in  a  mass  of  bones  that  had  been  found  at  Menchecourt,  where 
lej  were  found  in  the  early  part  of  April,  at  8  metres  depth,  in  the  sand 
12BTTJ  (sabli^re)  of  M.  Dufour,  he  haa  noticed  a  fra^pnent  of  human  jaw 
id  SIX  teeth  that  Dr.  Falconer  declared,  pending;  the  more  ample  ezami- 
fttion  he  will' give  them,  fossil  teeth,  and  certaiuly  human,  but  belonging 
»  a  race  more  allied  to  our  own  than  the  jaw  from  Moulin- Quignon.  M. 
d  Quatrefages  was  present. 

M.  Boucher  de  Perthes  stated  that  ho  would,  at  a  future  date,  com- 
Lunicate  to  the  Soci^t^  d*£mulauon  a  circumstantial  account  of  his  double 
lacorerj. 

For  the  Secretary,  E.  DELiONifeREs, 
AbhevUle,  Apnl  ISiky  1863.  J  ice-Seeretaty, 

To  this  account  the  writer  in  the  '  Abbey illois  *  adds  :  "  Wo  learn  that 
r.  Buteaox,  aneien  membre  of  the  General  Council  of  the  Somme  and 
lember  of  the  Soci^t^  d'Emulatiou,  known  by  his  fine  geolo|{ical  works, 
ime  yesterday  morning  to  Moulin-Quignon,  and  having  made  an  cxca- 
ttion  took  himself  from  tbe  diluyial  bed  of  black  sand  a  flint-implement 
\acke),  and  which  was  at  about  5  metres  in  depth,  near  the  chalk,  and  in 
le  seam  where  M.  de  Perthes  discovered  the  human  fossil.  M.  E. 
^lignieres  assisted  at  this  digging,  as  also  Mr.  Nicholas  Brady,  of  London, 
ho  also  extracted  with  his  own  hand  a  manufactured  flint.  M.  Boucher 
e  Perthes,  in  his  book  on  diluvial  antiquities,  said,  in  1847,  that  some  day 
liese  antediluvian  hatchets,  then  so  rare,  and  the  reality  of  which  some 
leoplc  did  not  believe,  would  be  found  everywhere.  Ihis  prediction  is 
'enfled.  He  added,  that  it  would  be  the  same  with  human  fossils.  We 
ire  now  brought  to  believe  that  in  this  respect  also  Mr.  de  Perthes  has 
rightly  predicted.  But  what  has  struck  us  above  all  is  that  he  equally 
innounced  that  when  they  did  find  this  fossil  man  he  would  exhibit,  like 
other  antediluvian  mammifcrs,  some  difference  of  conformation  from  recent 
individuals.  The  fonn  of  the  jaw  of  the  fossil  man  of  Moulin- Quignon 
Bhows  that  here  also  he  was  rigbt." 

Since  the  publication  of  this  account,  Messrs.  Prcstwich  and  Evans  liavo 
visited  Abbeville,  and  in  conversation,  on  their  return,  expressed  them- 
sekes  convinced  that  the  quarrynien  of  Abbeville  Lave  committed  an 
ingenious  fraud,  and  that  the  flint-iraplemonts  are  of  recent  chipping,  and 
the  human  bones  not  fossil.  Later  still.  Dr.  Falconer  has  pubhshed  the 
following  letter  in  the  *  Times  :* — 

The  Rejputed  Fossil  Man  of  Abbeville. 

TO   THE    EDITOB   OF   THE    TIMES. 

"  Sir, — The  asserted  discovery  of  a  fossil  human  jaw  at  Abbeville  has 
already  been  noticed  in  the  *  Times ;'  it  has  been  the  subject  of  a  comniu- 
liication  to  the  Iloyal  Society,  and  at  the  present  moment  it  is  exciting  the 
Jnost  lively  interest  in  the  scientific  circles  of  both  England  and  France. 
Having  pa.<sed  a  couple  of  days  at  Abbeville  with  M.  Boucher  de  Perthes 
closely  examining  all  the  circumstances  of  the  case,  and  having  been  en- 
trusted by  him  with  some  of  the  specimens,  which  I  have  now  by  me  here, 
I  am  in  a  position  to  throw  some  light  on  the  subject.  The  case,  as  a 
*hole,  presents  one  of  the  most  subtle  instances  of  perplexed  evidence  on 
a  point  of  science  that  has  come  under  my  experience,  and  is  well  worthy 
of  a  hearing,  from  the  lesson  of  caution  which  it  inculcates. 

"  Fashioned  flint-weapons,  unquestionably  of  very  remote  antiquity,  and 
"certain  proofs  of  human  agency  as  the  watch  in  the  illustration  of  Paley, 
hare  turned  up  in  surprising  abundance  in  the  old  gravcl-bcds  of  Amiens 
*nd  Abbeville,  but  hitherto  not  a  vestige  of  tlia  bones  of  the  men  who 
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shaped  them  into  form.  Why  it  should  be  so  has  remained  a  mystery,  fiv 
human  bones  are  as  endaring  as  those  of  deer,  horse,  sheep,  or  oien,  snd 
fossil  bones  of  extinct  animals  are  not  unfrequent  in  the  Somme  yslley 
deposits.  At  last  it  was  thought  that  the  objects  so  long  sought  for  in  vsin 
had  been  discovered.  To  pass  over  minor  incidents,  on  the  28th  of  Msnh 
M.  de  Perthes  was  summoned  to  the  grayel-pit  of  Moolin-Qiugnon  (de- 
scribed by  Mr.  Prestwich  in  his  memoir  in  the  Philosophical  IransactioDi) 
to  examine,  in  situ,  what  appeared  to  be  a  portion  of  lK)ne  projecting  (ton 
the  cliff  of  the  section,  close  to  its  base.  ('  L' Abberillois,'  Avril  0.)  The 
specimen  was  carefully  detached  with  his  own  hands  by  M.  de  Perthei, 
and  proved  to  be  tlie  entire  half  of  an  adult  human  lower  jaw,  quite  per- 
fect, and  containing  one  back  tooth, — namely,  the  penultimate,  or  Isst  imt 
one.  The  sockets  of  the  other  teeth  were  all  present,  and  filled  with  ms- 
trix,  with  the  exception  of  the  antepenultimate,  the  socket  of  which  wu 
effaced,  the  tooth  having  been  lost  during  life.  The  solitary  molar  present 
was  hollow  from  caries,  and  crammed  with  matrix. 

*'  The  deposit  from  which  the  jaw  was  extracted  Is  the  '  black  sesm 
flinty  gravel,'  so  called  from  its  intensely  dark  (bluish-black)  colour, 
arising  from  oxides  of  iron  and  manganese.  It  rests  immediately  npoo 
the  chalk,  and  belongs  to  what  Prestwich  calls  the  *  high  level '  senas. 
being  the  oldest  of  the  Somme  Valley  beds.  A  thin  cake  of  black  man- 
gano-femiginous  clayey  matter  is  interposed  between  the  chalk  and  the 
gravel.  If  the  jaw  proved  to  be  authentic,  and  came  out  of  the  alleged 
position,  it  indicated  man,  by  an  actual  bone,  at  a  period  of  extremely  re- 
mote antiquity.  The  appearance  of  the  jaw  was  entirely  in  keeping  with 
the  matrix,  i.e.  dark-coloured  and  fairly  covered  with  a  layer  of  it.  A 
single  detached  human  molar  was  found  at  the  same  time,  correspoDding 
exactly  in  amiearance  and  matrix ;  and,  to  complete  the  case,  a  flint  natchet. 
covered  with  black  matrix,  was  extracted  from  the  same  spot  by  M.  Oswald 
Dunprc,  who  acc'onn)anied  M.  de  Perthes.  These  details  are  all  given  in 
the  '  Abbcvilloia '  of^  the  Dth  instant. 

"Two  j^ractisrd  experts,  Mr.  John  Evans  and  Mr.  Prestwich,  preceded 
me,  on  the  11th  inst.,  to  Abbeville,  and  their  suspicions  were  mstantiy 
aroused.    Thoy  pronounced  the  Hint  hatchets  to  be  modem  fabrications. 
I  followed  on  the  14th,  and  got  three  of  them  out  of  the  *  black  scai"^ 
grav(?l,'  covered  with  matrix,  and  having  every  external  appearance  of 
reliability  ;  but,  on  severely  testing  them  on  my  return  to  L.ondon,  they 
all  proved  to  be  spurious.     M.  Quatrefages,  member  of  the  Institute,  and 
the  enunent  Professor  of  Anthropology  in  the  Jardin  des  Plantes.  got  i^<^ 
of  them  in  my  presence  from  the  same  spot  on  the  loth  inst.     What  they 
have  proved  to  be  I  know  not  as  yet,  but  I  anticipate  the  same  result^- 
The  number  v^bich  turned  out  was  marvellous,  but  the  terrastiern  ^^"^^ 
handsomely  paid  for  their  findings,  and  the  crop  of  flint-hatchets  becani^ 
in  like  degree  luxuriant. 

*'  Now  for  the  jaw  itself.  What  complexion  of  intrinsic  evidence  did  ^^ 
yield  ?  The  craniological  materials  available  at  Abbeville  for  comparisc>^ 
were,  of  course,  very  limited  ;  but  the  specimen  presented  a  series  of  peci*' 
liaritics  which  are  rarely  seen  in  conjunction  in  the  jaws  of  European  race^ 
ancient  or  recent.  Hero  I  must  be  a  little  technical.  1.  The  posteric*' 
margin  of  the  ascending  ramus  was  extremely  reclinate,  so  as  to  form  ^ 
very  obtuse  angle  with  tlie  ascending  ramus.  2.  The  ascending  ramus  w?»* 
unusually  low  and  broad.  3.  The  sigmoid  notch,  instead  of  yielding  a* 
outline  somewhat  like  a  semicircle,  was  broad,  shallow,  and  crcscentiforn' 
4.  The  c<mdylo  was  unusually  globular.  5.  What  was  most  rcmarkabi  • 
of  all,  the  iHjsterior  angle  ])re8ented  what  I  may  venture  to  call  a  martt^ 
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s/  amount  of  inTerrioii.    The  first  three  charaoters  soggested  to  M. 
natrefages — ^if  I  may  Tenture  to  dte  him  for  a  preliminary  impresrion 
d  not  a  judgment — the  recollection  of  something  corresponding  in  the 
ITS  of  JSaquimaiiz,  while  the  fifth  character  suggested  to  me  the  recollection 
what  I  had  seen  in  the  jaw  of  an  Australian  sarage.    Neither  of  us  had 
hand  the  materials  reauiaite  for  a  satisfactory  comparison,  but  the  corn- 
nation  of  characters  aoove  alluded  to  struck  us  both  as  suflElciently  re- 
arkable  to  demand  serious  examination.    M.  Quatrefages  departed  for 
uifl,  talcing  the  jaw  with  him,  while  I  returned  to  London,  bringing 
awings  and  a  careful  description  with  measuremenU  of  the  principal 
ecimen,  and  M.  de  Perthes  confided  to  me  the  detached  molar.    I  may 
Id  that  the  jaw  specimen,  although  professing  to  have  been  yielded  from 
low  a  heary  load  of  coarse  flints,  nresented  no  appearance  of  haring 
*en  crushed  or  rolled ;  and  that,  miudng  allowance  for  the  crust  of  ma- 
LX   enreloping  it,  the  bone  was  light,  and  not  infiltrated  with  metallic 
attor.     The  condyle  washed  yieldMl  a  dirty  white  colour. 
**  As  to  the  result,  I  hare  as  yet  no  authentic  information  of  the  final 
tncluaions  which  hare  been  arrived  at  in  Paris.    My  friends,  Mr.  Busk, 
.H.S.,  and  Mr.  Somes,  F.it.8.,  both  practised  anthropologists,  gave  me 
vm  aasistance  in  my  part  of  the  inquiry.    The  former,  like  M.  Qnatre- 
f^^  and  myself,  was  struck  with  the  odd  conjunction  of  unusual  charac- 
TB  presented  bv  the  jaw,  and  speedily  produced  a  lower  jaw  of  the 
.ustralian  type,  brought  by  Pkofessor  Huxley  from  Damley  Island,  which 
ielded  the  same  kind  of  martupial  inversion,  so  to  speak,  with  a  nearly 
arreaponding  form  in  the  redmate  posterior  margin,  ascending  ramus, 
nd  sigmoid  notch.    But  Mr.  Somes's  abundant  collection  brought  the 
oatter  speedily  to  a  noint.    From  the  pick  of  a  sackful  of  human  lower 
awB,  yielded  by  an  old  London  churchyard,  he  produced  a  certain  number 
irhich  severally  furnished  all  the  peculiarities  of  the  Abbeville  specimen, 
marnpial  inversion  inclusive,  although  not  one  of  them  showed  them  all 
in  conjunction.    We  then  proceeded  to  saw  up  the  detached  molar  found 
at  Moulin-Quienon.    It  proved  to  be  quite  recent ;  the  section  was  white, 
glbttening,  full  of  gelatine,  and  fresh-looking.    There  was  an  end  to  the 
CMC.    First,  the  flint-hatchets  were  pronounced  by  highly  competent  ex- 
pert! (Evans  and  Prestwich)  to  be  spurious  ;  secondlv,  the  reputed  fossil 
moltr  was  proved  to  be  recent ;  thirdly,  the  reputed  fossil  jaw  showed  no 
character  difflerent  from  those  that  may  be  met  with  in  the  contents  of  a 
I^ndon  churchyard.     The  inference  which  I  draw  from  these  facts  is  that 
t  Tery  clever  imposition  has  been  practised  by  the  terra^siers  of  the  Abbe- 
^e  gravel -pits, — so  cunningly  clever,  that  it  could  not  have  been  surpassed 
hy  a  committee  of  anthropologists  enacting  a  practical  joke.    The  selec- 
tion of  the  specimen  was  probsibly  accidental ;  but  it  is  not  a  little  singular 
that  a  jaw  combining  so  many  peculiarities  should  have  been  hit  upon  by 
unioRtructed  workmen. 

"  The  break-down  in  this  spurious  case  in  no  wise  afiects  the  value  of 
the  real  evidence,  now  well  established,  but  it  inculcates  a  grave  lesson  of 
ctation.  '*  Sir,  your  obedient  servant 

"  H.  Falconbb,  M.D.,  F.E.S. 

"21.  Park  Cretcemt,  N.W.,  April  28rd." 

The  so-called  fossil  jaw  from  Moulin-Qui^on  has  been  taken  to  Paris 
hy  M.  de  Quatrefages,  for  the  purpose  of  being  submitted  to  the  French 
Institute. 

For  our  own  part,  we  are  indebted  to  M.  de  Perthes  for  his  ready  com- 
munication to  ourselves  of  the  intelligence  of  this  find,  and  of  the  parti- 
^Uri  of  the  deposit  and  the  osseous  remains ;  and  we  would  add  that  if 
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lie  has  been  made  the  yictim  of  an  exceedingly  inffenions  fhind  bj  thoee 
workmen  whom  for  years  he  has  encooragea  and  liberally  paid,  we  hope 
the  proprietors  of  the  quarry  will  rewara  their  dishonesty  and  ararice, 
whenever  it  is  brought  home  to  them,  in  the  summary  manner  they  richly 
deserve.  On  M.  de  Perthes*  side  sometliing  is  yet  to  be  said ;  and  if  lie 
has  been  led  on  bv  his  enthusiasm  to  too  implicit  a  belief  in  the  worlEmen'i 
veracity,  he  has  kept  back  nothing,  suppressed  nothing,  but  has  courted 
every  publicity,  and  has  done  his  utmost  to  secure  competent  witnesses  for 
every  phase  of  what  he  still  considers  an  important  discovery ;  if  he  should 
not  in  this  case  have  that  glory  and  gooa  fortune  he  has  so  earnestly 
sought  for  so  many  years,  the  djay  will  come  when  indeed  his  predictioDi 
will  be  verified,  and  we  hope  his  life  may  be  spared  for  that  occasion, 
that  his  own  hand  shall  draw  forth  from  the  gravel-beda  their  rare  bat 
precious  proofs. 


PROCEEDINGS   OP  GEOLOGICAL  SOCIETIES. 

Manc HESTER  GEOLOGICAL  SociETT. — February  24^A. — Mr.  Whitaker 
produced  two  horses'  teeth  and  a  flint  arrow-head,  which  he  said  came  oat 
of  the  drift  gravel  at  Barrowford,  a  few  miles  north  of  Burnley. 

1.  "  On  the  Drift  Deposits  near  Burnley,"  by  T.  T.  Wilkinson,  F.E.A.S. 
The  drift  deposits  in  the  vicinity  of  Burnley,  as  well  as  those  near  Man* 
cheater,  appear  to  possess  several  features  of  considerable  importance, 
for,  in  addition  to  the  usual  clay  and  gravel,  they  contain  pebbles  tnd 
masses  of  foreign  rocks,  some  of  which  are  well  water-worn,  whilst  others 
are  so  fresh  and  angular  as  to  admit  of  scarcely  any  other  explanation 
of  tlieir  presence  there  than  by  iceberg-carriage  from  a  great  distance. 
A  little  east  of  the  Four  Lane  Ends,  near  Blackburn,  G60  feet  above  the 
level  of  the  sea,  the  drift  immediately  overlies  the  Hough  Rock,  which 
crops  out  above  the  Corporation  Park  at  an  angle  of  about  75°.  On  the 
crest  of  this  hill  the  blue  clay,  from  which  bricks  have  recently  been  made, 
lies  upon  the  surface.  It  is,  however,  too  much  intermixed  with  sand,  from 
the  disintegration  of  the  rock,  to  form  good  bricks.  The  pebbles  and 
boulders  contained  in  the  clay  appear  mostly  to  belong  to  the  Carboniferous 
formations,  and  their  water- worn  appearance  indicates  long-continued  de- 
nuding action  by  water.  Limestone  and  gannister  pebbles  occur  in  abun- 
dance ;  the  former  must  have  been  drifted  from  a  considerable  distance. 

Extensive  deposits  of  yellowish  sand  occur  opposite  Portfield,  near 
Whalley,  196  feet  above  the  level  of  the  sea ;  at  "Wliittle  Field,  near  Barn- 
ley,  451  feet  above  the  level  of  the  sea ;  and  also  at  Healey  Hall,  on  the 
slope  of  Burnley  Moor,  580  feet  above  the  level  of  the  sea.  Masses,  or 
veins,  of  hard  carbonaceous  matter  are  occasionally  found  in  this  sand, 
probably  indicating  the  remains  of  former  vegetation ;  but  as  yet  no  sheli* 
nave  been  detected  in  these  deposits. 

At  the  Quarry,  near  Habergliam  Hall,  the  sandstone  rock  immediately 
overlies  the  Dandy  Bed  of  the  Burnley  coal-field.    The  surface  of  the  rocV 
is  there  covered  yd\X\  a  coating  of  soft  loamy  shale,  which  soon  passes  into 
clay  on  exposure  to  the  atmosphere.     This  shale  is  almost  wholly  com* 
posed  of  calamites,  ferns,  sigiliaria,  etc.,  indicating  a  profuse  vcgetatioOf 
which  must  have  been  covered  by  succeeding  deposita  in  comparatively 
stagnant  water.     Above  this  shcde  there  is  a  bea  of  dense  blue  clay,  2^ 
feet  thick,  containing  fragments  of  cannel  coal,  etc.,  the  dc^bris  pf  still 
higher  strata.     Hough  rock-  and  grit-boulders,  portions  of  cncrinitid  lime' 
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me,  sometimes  water-worn,  together  with  rounded  sandstone  and  lime- 
>ne  pebbles,  occur  in  abundance,  embedded  in  the  clay,  and  the  whole  is 
rmoiinted  b^  the  remains  of  the  denuded  rocks  which  once  occupied  the 
Kt  position  m  ascending  order. 

In  the  quarries  near  Sandy  Gate,  Habergham  Eaves,  462  feet  above  the 
rel  of  the  sea,  the  drift  is  from  30  to  50  feet  deep.  It  consists  of  dense 
ae  clay  at  the  bottom,  and  gradually  passes  into  dark  brown  near  the 
p.  Large  boulders  of  sandstone,  similar  to  that  which  lies  beneath,  oc- 
a  in  these  deposits,  few  of  which  appear  to  have  suflered  from  the  action 
'water.  From  their  positions  in  the  clay  it  may  readily  be  inferred  that 
ley  may  have  fallen  from  the  faces  of  the  cliffs  which  then  probably  hor- 
ned the  ancient  seas.  Portions  of  encrinital  limestone  also  occur ;  and 
liere  is  no  lack  of  rounded  fragments  of  cannel,  together  with  sandstone, 
;&nnister,  and  limestone  pebbles. 

In  similar  drift  at  Swindon,  about  two  miles  east  of  Burnley,  800  feet 
ibove  the  level  of  the  sea,  and  just  under  the  Pennine  chain,  large  boulders 
>f  New  (?)  Ked  Sandstone  are  occasionally  foimd  in  connection  with  abun- 
dance of  rounded  limestone.  In  former  times  the  farmers  have  washed 
the  drift  in  Swindon  valley,  and  have  burnt  the  limestone  thus  obtained  in 
kibs,  the  ruins  of  which  still  remain  in  several  places. 

During  the  formation  of  a  main  sewer  in  Trafalgar  Street,  Burnley  (1862), 
the  workmen  found  a  large  boulder  of  grey  granite.  It  was  firmly  em- 
bedded in  yellowish  clay,  at  a  depth  of  about  15  feet  from  the  surface.  En- 
mnital  limestones  were  also  plentiful  in  this  cutting.  These  deposits  over- 
lie the  Thin  Mine  of  the  Burnley  top  beds ;  the  cannel  bed,  which  is  the 
next  in  ascending  order,  having  apparently  been  washed  away. 

In  various  localities  extensive  peoble-bcds  occur,  indicating  former  beds 
of  rivers,  or  the  margins  of  ancient  seas  and  lakes.  Several  of  these  bear 
evidences  of  powerml  currents,  which,  from  the  set  or  inclination  of  the 
pebbles,  sppear  to  have  flowed  across  the  country  in  a  N.E.  to  S.W.  di- 
rection. Tnis  is  very  evident  from  an  examination  of  the  inclination  of 
the  debris  in  most  of  the  sections  previously  noticed,  but  especially  in  one 
which  exposes  a  portion  of  the  grit  series  between  Haslingden  and  Helm- 
shore.  This  inclination  of  the  stones,  found  in  pebble-bods  and  drift  de- 
posits generally,  appears  to  be  capable  of  affording  more  information  to 
geologists  respecting  currents,  etc.,  than  has  yet  been  noted.  Prior  to  the 
upheaval  of  ttie  Pennine  chain,  a  broad  strait  must  have  stretched  across 
portions  of  Lancashire,  Yorkshire,  Durham,  and  perhaps  No-'thumberland, 
thua  connecting  the  present  German  and  Irish  seas  ;  and  the  current 
through  this  strait  must  have  run  from  N.E.  to  S.W.,  as  indicated  by  the 
inclination  of  the  pebbles  and  boulders  in  these  drift  deposits.  Portions 
of  floating  icebergs  from  the  north  of  Scotland,  broken  off  from  the  edges 
of  the  glaciers,  and  charged  \\  ith  portions  of  granite  and  the  older  rocks, 
^ould  then  find  their  way  down  this  channel,  and  becoming  stranded  in 
the  shallow  bays,  would  drop  their  cargoes  of  boulders  among  the  silt  at 
the  bottom  of  the  turbid  waters.  Ked  Sandstone  boulders  might  perhaps 
he  drifted  in  a  similar  manner  from  the  neighbourhood  of  the  Tees,  or  from 
the  cliffs  of  what  is  now  the  Vale  of  York.  Encrinital  limestone,  not 
Mter-worn,  might  also  be  transported  from  the  north,  by  the  same  modo 
of  iceberg  carriage,  to  the  deposits  in  which  they  are  now  found.  Or  again, 
if  we  adopt  the  conceptions  or  Sir  Charles  Lyell  and  Mr.  Hull  of  the  wasting 
of  a  vast  North  Atlantic  continent,  the  same  results  would  evidently  be 
obtained. 

On  the  gradual  upheaval  of  the  Pennine  chain,  the  sea  would  conse- 
quently retire,  both  on  the  eastern  and  western  sides  of  the  country, 
VOL.  TI.  2  c 
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leaving  behind  it  those  sipiificant  terraces  which  may  be  seen  on  the  slopes 
of  the  hillR  abutting  on  the  valleys  of  the  Calder,  the  Hodder,  the  Bibble, 
and  the  Irwell,  from  about  Bamsbottom  to  its  various  sources.  The  con- 
tentR  of  these  drift  deposits  also  indicate  several  widely  different  conditions 
of  things.  There  must  have  been  many  quiescent  periods,  and  also  manj 
gradual  dopressions  of  the  surface,  during  the  formation  of  the  varioui 
coal-seams,  and  the  deposition  of  the  rocks  and  sliales  by  which  they  are 
overlaid.  Afler  the  latest  deposits  there  must  have  been  a  gradual  iip* 
heaval,  with  occasional  fractures,  from  the  bed  of  a  deep  ocean,  and,  as  tbe 
bottom  came  nearer  ilie  surface,  the  more  powerful  would  be  the  curreatf, 
and  lience  the  variable,  but  extensive  denuding  action  of  water  which  ii 
everyw  here  apparent. 

Tlierc  is,  however,  good  evidence  that  within  the  historic  period  the 
coast  of  Lancashire,  at  least,  has  again  undergone  considerable  depressioD. 
In  the  times  of  tlie  Komaus  there  was  probably  no  estuary  of  the  Mener. 
Ptolemy  does  not  include  this  now-important  opening  in  his  topography  of 
the  coast.  The  dredging  operations  at  Liverpool  continually  afford  prooft 
of  recent  land-surface;  and  even  hazel  branches,  containing  nuts, wen 
dug  up  from  a  considerable  depth  during  the  formation  of  the  Saadoa 
Dock.  Along  the  shore  from  near  Fomiby  towards  Preston,  there  arc  the 
remains  of  an  extensive  ancient  forest.  Many  trunks  of  trees  were  ex- 
posed during  the  formation  of  the  East  Lancashire  Bailway,  and  are  itill 
to  bo  seen  in  the  pools  on  each  side  of  the  road.  The  roots  of  these  are 
mostly  below  hi^h-water  mark,  and  in  some  places  the  trunks  extend  into 
the  soa ;  but  all  of  these  must  originally  liave  flourished  at  a  much  higher 
elevation.  About  Southport  they  are  so  numerous,  that  they  have  been 
used  to  form  ornamental  fences  for  some  of  the  gardens. 

At  Blackpool,  and  on  towards  Fleetwood,  the  sea  is  washing  down  the 
cliff's  at  the  rate  of  about  one  yard  in  breadth  per  annum :  and  tradition 
states,  on  very  probable  grouudii,  that  nearly  half  a  mile,  in  breadth,  of  this 
part  of  the  Lancashire  coast  has  disappeared  within  the  last  hundred  and 
fifty  years.  There  are  therefore  strong  reasons  for  8um}osing  that  Lanca- 
shire is  at  present  undergoing  a  gradual  depression.  In  Scotland,  on  the 
contrary,  according  to  Mr.  Geikie,  the  reverse  operation  is  in  progress,  and 
it  may  form  an  interesting  subject  for  some  speculative  mathematical  geo- 
loijist  to  inquire  whether  this  apparent  flexibility  of  the  earth*8  crust  is 
due  to  internal  local  action,  irregmarly  applied,  or  whether  it  is  the  natural 
result  of  those  mechanical  laws  which  govern  the  earth  when  considered 
as  a  comparatively  solid  film  resting  upon  a  fluid  interior. 

Li  the  discussion  Mr.  Hull  said  these  discoveries  of  marine  shells  in  the 
drift  were  very  intcrestinjx ;  but  there  were  also  in  the  neighbourhood  the 
more  recent  gravels  of  the  valleys.     These  are  of  later  date,  and,  accord- 
ing to  the  jua«;meut  of  some,  are  most  undoubtedly  of  the  same  age  a*;  the 
Amiens  and  Thames  valley  gravels,  and  many  others  which  are  yielding 
works  of  human  art  in  different  parts  of  Britain  and  the  Continent;  and 
he  thought  it  very  important  that  the  attention  of  local  geologists  should 
be  turned  to  the  subject,  because  there  is  no  reason,  as  far  as  we  can  see, 
why  our  river- terraces  here  should  not  yield  flint-implements,  and  the  rc- 
mams  of  some  of  the  extinct  mammalia  which  appear  to  have  been  con- 
temporary with  man.     With  regard  to  the  New  lied  Sandstone  boulders 
which  JVIt.  Wilkinson  says  are  SCO  feet  above  the  sea,  of  course  it  would 
be  improper  to  say  they  are  not  of  this  formation,  but  the  identification  it 
▼cry  questionable.    lie  did  not  think  the  New  Red  Sandstone  in  the  north 
of  England  attained  to  such  a  height.    To  suppose  that  boulders  are  car- 
ried from  a  lower  level  to  a  higher  is  a  very  unlikely  thing  indeed,  except 
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the  special  instance  of  coast-ice.  These  sandstone  boulders  are  miicli 
>re  likely  to  be  Old  Red  Sandstone  or  millstone  grit.  That  they  have 
'on  brought  from  the  vale  of  the  Tees  and  across  the  Pennine  chain  in 
eir  course  to  a  higher  level,  is  extremely  improbable. 
Mr.  Binney  said  Mr.  Whitaker  had  brought  some  of  the  veritable  red 
.ndatone,  which  he  had  no  hesitation  in  saying  was  millstone  grit  or  rough 
Ksk,  from  the  neighbourhood. 

Mr.  Whitaker  said  the  ravine  from  which  these  stones  have  come  ho 
new  well.     They  are  making  a  reservoir  there,  and  the  water-manager, 
i  his  request,  brought  down  these  boulders  from  the  same  heap  that  Mr. 
iVilkinson  had  examined.   The  course  of  the  stream,  from  its  source  in  the 
lilla  to  the  place  at  which  the  boulders  wero  met  with,  runs  over  the  out- 
nop  of  the  millstone  grit,  many  seams  of  which  cannot  be  distinguished 
from  these  so-called  New  Hed  Sandstone  boulders,  but  which,  in  his  opi- 
nion, are  nothing  more  than  pieces  of  grit  torn  off  and  rounded  by  the  force 
of  the  torrent ;  and  so  long  as  we  have  rocks  near  homo  that  will  account 
for  these  boulders,  we  are  not  warranted  in  going  hundreds  of  miles  away 
for  them.     If  it  be  New  Kod  Sandstone,  it  can  only  be  found  in  any 
quantity  as  boulders,  but  it  exists  in  any  €|uantity  in  situ  in  the  lower  coal- 
neasures.     If  he  understood  Mr.  AVilkmson  rightly,  he  speaks  of  the 
boulder  clay  having  been  deposited  previous  to  the  upheaval  of  the  Pen- 
nine chain ;  but,  from  his  own  observations,  he  had  arrived  at  an  opposite 
eonclusion,  namely,  that  the  land  had  much  the  same  confi;{uration  then 
UQOw,  with  the  exception  of  standing  at  a  much  lower  level  with  regard 
to  the  sea.     If,  as  stated  by  Mr.  Wilkinson,  the  drifl  had  been  deposited 
upon  a  level  plain,  and  the  upheavals  had  taken  place  afterwards,  the  hills 
would  have  taken  the  boulder  clay  up  with  them,  and  we  should  have 
found  it  upon  the  tops  of  the  highest  of  them.     But  such  is  not  the  fact. 
The  drift  can  be  traced  to  a  height  of  from  1300  to  IKX)  feet,  but  no  higher. 
Still,  there  is  evidence  that  the  sea  of  that  time  reached  a  height  sudicicnt 
togubmerge  hills  of  from  1501)  to  1600  feet.     On  Boulsworth,  for  instance, 
tliere  are  large  numbers  of  enormous  boulders,  some  of  which,  right  on  the 
crest  of  the  hill,  some  16(X)  feet  high,  are  furrowed  and  grooved  almost  like 
gridirons,  as  if  the  icebergs  had  been  stranded  in  floating  across,  and  had 
grated  upon  the  rocks  strewn  upon  the  bottom  of  the  sea.     But  on  Pendle 
We  have  an  entirely  different  appearance.     On  the  top  wo  have  no  drift, 
nor  any  of  the  very  large  boulders  that  wo  find  on  Boulsworth.     Growing 
on  Pendle  (1800  feet)  is  the  semi-arctic  plant  Rahus  Chamcpinoru^,  which, 
according  to  the  theory  of  the  late  lamented  Professor  Forbes,  may  be  a 
relic  of  the  glacial  flora.     The  same  plant  may  bo  seen  on  Whernside  and 
lugleborougli,  but  he  had  not  been  able  to  meet  with  any  traces  of  it  on 
the  lower  ranges  of  hills,  such  as  Bouldsworth  or  Hameldon ;  hence  it  is 
iiot  improbable  that  hills  of  from  1500  to  1000  feet  in  height  were  sub- 
Dierfifed,  but  hills  that  approached  to,  or  reached  over  2000  feet,  stood  out 
is  lev  islands  in  the  cold  and  dreary  sea  of  the  Drift  period. 

Mr.  Binncy  said  the  flint  which  Mr.  WJiilakor  has  now  exhibited  is  a 

flint  having  certain  chippings  ;  and  it  may  be  taken  as  a  moderately  good 

eiample  of  an  ancient  arrow-head.     It  is  of  ths  same  character,  though 

rudely  formed,  as  those  which  have,  without  question,  been  made  artiti- 

eially.     It  was  found  in  the  valley-gravel  beyond  Barrowford,  and  it  is  tho 

very  place  where  Mr.  Prt^stwich  and  himself  have  been  looking  for  them 

for  some  lime.     He  should  not  like  to  say  positively  that  this  lias  been  a 

Dortioa  of  an  arrow-head ;  but  it  is  more  like  one  than  any  other  flint  he 

had  as  yet  seen  in  these  beds.      It  is  a  chalk  diut,  and  such  are  vei*y 

rvely,  if  ever,  found  in  these  valleys.     Ho  thought  they  would  be  found 

D  th'j  gravel  near  Manchester. 
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Mr.  Whitaker  said  about  a  few  hundred  jarda  further  on,  in  the  same 
Talley,  in  sinking  a  foundation  for  a  chimney  some  years  aj^o,  the  workmeii 
found  several  deer's  horns  and  some  bones,  but  they  hare  probably  been 
destroyed. 

2.  Mr.  Binney  read  a  translation  of  part  of  Dr.  Geinitz's  work  '  On  the 
Magnesian  Limestone  and  Lower  Bed  Sandstone/  by  J.  W.  Kirkbj,  Esq., 
and  himself. 

Appended  to  the  translation  are  the  following  Tables  by  Mr.  £.irkby  and 
Mr.  fiinney : — 


Tabular  View  op  the  Permian  Strata  of  the  Xorth-East  or  Exci.axp. 


SUBDIVISIONS. 


Buutcr  Scbicfer. 


Upper 
Limestone. 


Limestone. 


Lower 
Liiiiestuiie. 


Marl  Shite. 


Lower 
Hcd  Sandstone. 


DURHAM. 


SOUTH    I'OKKSHIRE. 


lied  Sandstone  overlyiDg  the 
Mnguesian  Jjimesionc  in  the  S.E. 
part  of  the  county  P — (llowsc.)     |  Sun'cy.) 
Thieknesa.— 30ft.P 


Red  Sandstone  and  Marl  near 
Doncaster  and   TickbiU— (Geol. 


Thickness— 50  ft.? 


Yt'Uow  and  Oolitic  Limettone  |      Brother! un  Liiueittone  of  Bn»- 
of  lloker  and  Hartlepool;    and  i  thcrton,    Knot  tin  i^ley,    \Voint-r»- 
Botrifoidaty   Concretionary^  and  !  ley,    Pickburn,    Lo verbal,   WaJ-  i 
Cryttalline  lAmetione  of  Half-  \  worth.  Tick  hill,  etc. 
way  House,  Building  Hill,  Ful- 
well  and  Cleadon  Hills,  and  coast 
from  Whitbnm  to  Marsden. 

Thickness— 250  ft. 


Thickness— 120  (i. 


I 


Shell  Limestone  of  Tnnstall  |      Small-grained    jyoloMile    of . 
and    Humbleton    Hill,    Rybope,    Lonnd  Hill,  Vah'of  ^Vt■ut,  Br<iiU- 
Dallon-lc-Dnle,    Ilylton    Castle,  '  worth,    Cnsworth,    Lcvit    \\yz\i,  ' 
Clack's  Heugh,  etc. ;  and   Con-    Warmsworth,  Roche  Abl>ey,  elc. 
cretionary  or  Pseudo-brecciated  \ 
LiMCfilone  of  Galley's  Gill,  Tron 
Kocks,  coasl  between  Bybopc  and 


Hawthoruc  Hive,  etc. 

Thickness— 150? 


Thickness— 200  ft. 


Limestone  of  Pontefract,  Em-  : 
sail,  Wentbridjre.  Ilauipole,  Bnxlv 


Limestone  of  Pallion,  Millficld, 
Peii&ber,  Ncwbottlc,  Hon^htou- 

lo-Spring,  Moorslcy,  Pittinpton,  i  worth,  Bamsbro'  CliiT,  Cadihv, 
Sherburu,  Ferry  Hill,  Summer- 
house,  etc. 

Thickncsb— 200  ft. 


Marl  Slate  of  Clack's  Hcunrb, 
Down  Hill,  Middcridge,  Fcrrv' 
Hill,  etc. 

Tliickness- 10  ft. 

Incoherent    and    Red    Sand- 


Conisborough,  etc. 

Thickness— 120  ft. 


I 


stone  of  Clack *8  Hcugh,  Hvlton     Sandstones  of  Pontefract,  lirckle- 
Castle,  Tynemouth  Cliff,  Downs'  —  - 

Quarrv,  Sherburn,  etc. 

Thickness— 100  ft. 


Red,  Yellow,  nnd    Variegated 
ndstoucs  of  Pontefract,  lifck 
ton,  Weutbridge,  Cadeby,  etc. 

Thickness— 100  ft.:  i 


Total  thickness— im  ft. 


Total  thickness— h^()  ft. 


1.  AMMONITES  VARiANS.  3,  PLEUROTOMARIA  PKREPECTiV 

From  the  Grey  ChuVit  of  Dover. 

[[u  Ibe  Folkestone  Museum :  MdCkie  ColJECtioD.] 
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TiBUULi  View  or  the  Pervian  Strata  of  the  North-West  of  England,  as 

SEEN  at   SHAWK,  west  OF   CARLISLE,  WeSTHOUSR,  SOUTH  OF  KlREBT  LoNSDALE, 

AXD  Manchester,  in  the  Descending  Order. 


l.*LRiniiiatedand  fine-graiDed  red  sandstones 

2.  Red  and   variegated  marls,  containing 

sometimes,  but  not  always,  bed«  of  lime- 
stone and  gypsum,  with  fossil  shells  of 
the  genera  Sehizodus^  Bakevellia,  etc. 

3.  Con^omerate 

4.  Lower  New  Red  Sandstone,  generally  soft 

and  incoherent 

5.  Red  shaly  clajs 

6.  A»lley  pehble-beds,  containing  common 

coal  plants,  but  quite  unconformable  to 
the  upper  coal-measures,  termed  by  me 
Lower  Permian 


Shawk. 

Westhonse. 

Manchester. 

Feet. 

Feet. 

Feet. 

300 

not  seen. 

not  seen. 

*>     150 

traces  of 
them  seen. 

300 

J 

4 

800 

50 

}  ' 

not  seen. 

500 

500 

250 

not  Seen. 

*  not  seen. 

not  seen. 

GO 

N0TE8  AND   QTJEEIES. 

CoRBELATiov  OT  THE  Gbet  Chalk  AND  IJpPEB  Gbeensand. — There  is 
no  more  important  point  to  be  settled  in  the  physical  geology  of  the  Cre- 
taceous formation  tnan  the  determination  of  corresponding  horizons  over 
different  geographical  areas  of  the  Grey  Chalk  and  Upper  Greensand.  The 
itrati^phical  range  of  fossils  in  each,  and  the  collating  of  those  of  both 
deposits  from  different  localities  with  each  other,  would  work  out  some 
important  results.  It  is  too  much,  perhaps,  to  ask  our  readers  wlio  live  in 
chalk  or  greensand  districts  to  send  in  lists  of  all  the  fossils  thoy  have  col- 
lected,— although  we  should  bo  very  thaukful  indeed  for  such  lists ;  but  by 
drawing  attention  to  two  of  the  characteristic  fossils  of  the  Grey  Chalk 
▼hich  we  have  figured  in  Plato  X.,  we  shall  possibly  recreive  through  the 
kindess  of  our  many  friends,  notices  of  the  localities  and  strata  in  which 
they  know  them  to  oc<;ur.  To  note  the  beds  and  the  places  in  which  col- 
lectors have  found  these  two  shells  will  cost  them  a  mere  fraction  of  trou- 
ble, while  the  result  will  be  an  indication  of  considerable  value  in  deter- 
Duning  the  conditions  of  deposits,  and  the  possible  synchrony  of  those  two 
great  deposits,  and  will  help  to  bring  isolated  Cretaceous  deposits  into 
place  in  the  chronological  series. — S.  J.  Mackie. 

SuBTEBBANEAN  Tbees  AT  PuBFLEET. — Here  (Purflect)  was  a  ferry  over 
tbe  Thames  into  Kent.  That  river  made  a  breach  and  inundation  at  West 
Thmrock  in  the  year  1680 ;  at  which  time  subterranean  trees  were  washed 
out  in  as  great  numbers,  and  of  the  same  kind  of  wood,  as  those  found  in 
Dagenham  and  Havering  levels  in  1707.  (See  Phil.  Tr.  No.  335,  p.  478; 
*M  Abridg.  by  H.  Jones,  vol.  iv.  part  ii.  p.  219  ;  and  Morant's  Essex, 
Tol.  i.) 

FuLGUBiTE  NEAB  Macclesfield. — Besidcs  the  Mammalian  bones  from 

*  The  first  four  strata  of  the  above  series,  Professor  Hnrkness,  F.R.S.,  in  a  fiuc 
^*>fonkl  section  seen  at  Hilton  Beck,  north  of  Brough,  estimates  to  he  of  3000  feel  ia 
^ckness.— Q«ar/tfr/y  Journal  o/  (he  Geological  Society  for  August,  1862. 
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this  district,  Mr.  Sainter  has  sent  us  yarious  other  fossils  he  has  collected 
there.  Amoiif^st  them  is  a  small  part  of  a  Ful^rite  *'  found  in  the  drift 
on  the  west  side  of  the  town,  last  Decemher."  "  It  was  traced,"  Mr.  Smith 
sayA,  '*  thirty  feet  below  the  surface,  and  terminated  in  a  layer  or  bed  of 
soft  marl.  It  passed  throufi;h  a  bed  of  fine  sand,  almost  perpendicularly. 
The  diameter  of  the  tube  near  the  surface  was  nearly  three-quarters  of  aa 
inch.  It  gradually  diminished  in  width  in  its  descent,  and  towards  its  ter- 
mination split  into  a  number  of  finer  tubes  ending  in  points.  Some  parts  of 
tlie  tube  possessed  bead-like  vitrifications  on  tlie  inner  surface,  anu  it  wii 
contorted."  Those  who  have  read  Dr.  Gibb*s  interesting  summary  of  thii 
subject  in  Vol.  II.  p.  195,  will  be  pleased  to  see  recorded  this  additionil 
example. — Ed.  Gbol. 

Pilot  Knob,  in  Missouri,  is  a  conical  mound  of  a  sugar-loaf  shape, 
550  feet  in  height,  and  covering  500  acres.  According  to  estimate,  it  con- 
tains no  less  than  220,000,000  tons  of  iron  ore,  having  65  per  cent,  of  pore 
metal  in  it. 

Native  Coffer. — ^A  mass  nearly  pure  has  recently  been  discovered  in 
the  Mcsnard  district,  Michigan.  It  is  40  feet  in  length  by  4  broad,  sod 
as  many  high  ;  its  weight  is  about  50  tons.  Another  great  mass  of  copper 
has  been  met  with  in  the  same  district,  15  feet  7  inches  long,  3  feet  7  incnei 
to  5  feet  wide,  and  18  inches  thick ;  giving  87  cubic  feet,  or  a  weight  of  23 
tons.  A  small  portion  only  of  the  mass,  covered  by  moss  and  underbiuh, 
was  above  the  surface  when  discovered.  On  removing  the  soil,  piecei 
of  cliarcoal,  some  stone  hammers,  f^ave  traces  of  old  Indian  workini^,' 
the  eastern  end  of  the  mass  showing  plainly  that  a  portion  had  beea 
broken  off. 


EEVIEWS. 

•  The  Antiquity  of  Man  :*  an  Examination  of  Sir  Charles  LtfelVs  recent 
Work.    By  S.  R.  Pattison,  F.G.S.    London :  Kecve  and  Co. 

"  The  moral  and  spiritual  teachings  of  the  Bible  would  remain  untouched, 
though  it  were  proved  that  its  histories  must  be  restricted  to  one  Jiuraan 
period  alouc  amongst  several.     But  the  supposition  that  there  bare  been 
many  such  periods  is  contrary  to  our  first  impressions.     The  burthen  of 
proof  lies  therefore  on  those  who  propose  it."     Thus  opens  Mr.  Pattison'« 
pamphlet,  with  a  dictum  no  one  would  be  willing  to  gainsay.     This  condi- 
tion of  proving  what  is  contrary  to  popular,  cherished  opinion  has  been 
acceptea  by  Sir  Charles  Lyell,  who  has  adapted  the  evidence  of  the  An- 
tiquity of  Man  in  his  recent  work  to  the  support  of  one  school  of  zoolo- 
gical theorists  rather  than  to  the  deliverance  to  the  public  of  the  actual 
geological  evidence  as  it  is,  or  as  it  is  viewed  by  at  least  very  eminent  sec- 
tions of  geologists  and  zoologists.     To  adapt  all  the  evidence  that  came  to 
his  hand  to  his  own  purposes,  and  to  the  support  of  his  own  views,  is  no 
more  than  we  sliouhl  have  expected  of  Sir  Charles,  who,  in  all  his  pub- 
lished works,  has  adopted  tliis  practice.    Nor  have  we  much  to  say  against 
him  on  this  score.     If  ho  belong  to  a  party, — and  he  is  always  a  partisan, 
-—there  is  no  objection  to  his  doing  all  he  can  to  advance  their  views  ;  but 
a  partisan  draws  down  on  himself  a  great  deal  of  bitter   antagonism. 
Perhaps  Sir  Charles  lias  experienced  more  of  this  already  than  ho  antici- 
pated.   With  persoilalities  wo  liave  nothing  to  do  in  our  reviews ;  our 
view  goes  to  the  science,  not  tho  man.      Mr.  Pattison  objects  to  the 
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lyellian  doctrines,  and  puts  forth  his  own  opposing  views  in  a  coneifie, 
CeTer  pamphlet  of  twenty  pafi^es  ;  and  he  assails  his  opponent  at  any  rate 
ith  righteous  weapons.  Mr.  Fattipon  hegins  by  putting  Archbishop 
Fsher  and  the  biblical  chronologers  against  Sir  Charles's  arguments  that 
lan  has  existed  certainly  7000  years,  probably  twice  as  long,  possibly  four 
imea  as  long.  Are  these  deductions  warranted  by  the  evidence  P  is  Mr. 
?atti8on'8  question,  which  he  proceeds  forthwith  to  answer.  To  the 
!jyellian  argumenta  on  the  first  point,  that  western  Europe  has  been  in- 
labited  by  man  for  more  than  7000  years,  Mr.  Pattison  quotes  Sir  Charles 
>f  old  against  Sir  Charles  of  late,  not  always  quite  correctly  to  our  mind, 
Jut  generally  fairly.  His  grand  quotation  attack — that  Lyell  formerly 
quoted  from  Gerard,  the  historian  of  the  Valley  of  the  Somme,  that  in  the 
"lowest  tier  of  that  moss  was  found  a  boat  loaded  with  bricks  *' — will  not 
hAd  good  in  scientific  argument.  If  the  peat  or  the  deposit  on  which  a 
heavy-laden  boat  sank  down  were  soft,  there  is  no  doubt  that  the  boat 
¥<mld  "  swaddle  "  down  to  the  very  bottom  of  the  sofl  stratum,  be  it  mud 
or  peat,  until  it  rested  on  a  hard  bottom  ;  and  a  boat  sunk  twenty  years  ago 
night  even  be  dug  out  to-day  from  the  lowest  portion  of  a  peat  bog,  or 
the  oozy  bed  of  a  river.  Mr.  Pattison 's  reasoning  on  the  age  of  the  Danish 
peat,  that  the  separate  deposits  of  pine,  oak,  and  beech  were  due  to  the 
iQecessive  surrendering  to  decay  at  distinct  periods  of  woods  of  different 
Wdness,  is  much  more  ingenious,  and  must  more  or  less  subject  what  has 
been  hitherto  ^Titten  and  said  on  the  subject  to  further  scrutiny.  It  is,  how- 
ever, this  disregard  of  this  element  of  the  sinking  of  heavy  bodies  through 
•oft  and  readily-yielding  deposits  that  has  given  rise  to  the  generally 
incorrect  idea  oi  "  7000  years  ueing  sufficient  for  the  growth  of  all  the  peat 
On  the  face  of  the  globe."  Thick  beds  of  peat  may  be  formed  in  such  a 
•pace  of  time,  but  we  must  not  thence  conclude  that  all  peat-beds  have 
l)een  formed  in  an  equally  short  space  of  time.  Mr.  Pattison 's  remarks 
oq  cave-deposits,  gravel,  and  brick-earth,  are  also  very  good,  although  we 
do  not  concur  in  his  remarks  on  the  absence  of  evidence  of  any  changes  in 
the  shores  of  the  British  Channel  within  the  Historic  period,  which  would 
give  a  measure  for  the  antiquity  of  the  later  post-Tertiary  deposits  on 
ooth  sides  of  that  "narrow  sea."  The  legends  of  Cornwall  and  Brittany 
must  not  be  lost  sight  of,  as  indicating  great  and  very  ancient  changes,  so 
remote,  that  the  legends  read  now  to  us  like  myths.  IVeithcr  must  the 
traces  of  ancient  forests,  which  the  fishermen's  trawls  and  the  dredge 
l)ring  up,  be  altogether  forgotten  or  ignored.  A  British  Association  grant 
to  an  active  explorer  would  bring  out  much  singular  information  on  this 
point. 

"  There  is  nothing,"  Mr.  Pattison  concludes,  "  in  the  ascertained  facts 

of  geology,  nothing  in  the  exhaustive  volume  before  us  (Ly ell's),  to  forbid 

tlte  hypothesis,  that  at  some  period  after  the  final  retreat  of  the  glaciers 

ttan  found  his  way  into  these  regions  as  a  wandering  hunter,  probably 

from  a  distant  geographical  centre ;  that  he  resorted  to  these  parts  at  in- 

teirals  during  several  thousand  years  ;  that  its  pebble-beds  aflbrded  him 

implements,  and  its  grassy  plains  abundant  game  ;  that  in  the  intervals  of 

liis  occupation  the  earth  was  rent,  in  connection  with  volcanic  action  dving 

oat  in  the  Eifel  and  Auvergne,  floods  occurred,  the  loose  materials  of*^  the 

wrface  were  washed  into  crevices  or  spread  out  in  heaps ;  that  many  of 

the  great  mammals  became  extinct,  some  so  lately  as  the  mammoth,  whose 

flesh  waa  found  in  ice  at  the  mouth  of  the  Neva.     For  upwards  of  40(X) 

jears,  all  things  were  in  course  of  becoming  what  they  now  are ;  and  what 

they  so  became,  they  have  remained,  save  surface  accumulations  and 

mioor  changes,  for  the  last  2000  years  and  upwards.    For  aught  that  geo- 
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logy  or  palaeontology  has  yet  to  show,  this  in  as  valid  an  explanation  of 
the  phenomena  as  that  which,  under  the  semblance  of  indetiniteness,  ii 
carefully  definite  for  a  lon{^  time  before  Adam.  If  it  is  physically  and 
philosophically  possible  to  intercalate  all  the  epochs  of  man,  shown  in  the 
monuments  of  tne  globe  itself,  within  the  compass  of  the  years  assigned  to 
the  same  occurrences  by  the  received  interpretation  of  Scripture,  my  task 
is  done.    I  claim  the  verdict  of  *  Not  proven '  on  the  issue  raised." 

We  do  not  side  with  Mr.  Pattison's  views,  but  we  are  willing  to  admit 
that  no  one  of  his  school  has  put  forward  on  any  occasion  more  sensible  or 
more  critical  objections  than  ne  has  done  in  this  unpretentious  brochure. 


Descriptions  qf  two  New  Genera  (Trypanostoma  and  OoniobasisJ,  and  of 
Neio  Species  of  Unionida  and  Melanida.    By  Dr.  Isaac  Lea. 

The  enormous  number  of  species  in  the  genus  Melania  has  made  it  de- 
sirable, Dr.  Lea  thinks,  to  eliminate  as  many  as  possible  by  founding  new 
genera.  The  genus  now  proposed  by  him,  Trypanostoma,  will  include  all 
the  Mclaniae  with  an  auger-snaped  aperture.  For  those  having  usually  a 
slight  thickening  of  the  upper  part  of  the  columella  and  no  callus  below, 
and  which  are  also  without  the  notch  of  Haldemann's  genus  Lithasia,  to 
which  thev  are  nearly  allied,  although  subangular  at  the  base,  Dr.  Lea 
proposes  the  generic  name  of  Goniobasis. 


M'Leod^s  Wall-Map  England  and  Wales  :  No.  3,  Oeological    By  Edw. 

WelJer,  Esq.,  F.G.S.    London :  Longmans. 

The  sheet-maps  of  the  Geological  Survey,  with  their  full  details  ac- 
quired by  actual  investigation  in  the  field  by  competent  geologists,  and 
the  general  map  produced  by  Professor  Kamsay,  the  Local  Director  of  the 
Surve}',  from  the  official  materials  of  his  department,  leave  no  excuse  for 
a  bad  geological  map  of  England  and  Wales,  nor  much  merit  for  producinj? 
a  good  one.     Nothwithstanding  these  facilities,  it  is  usual  to  find  pnblisli- 
ers  producing  geoloj^ical,  or  rath?r  ungeologieal,  maps  of  the  vilest  charac- 
ter,— inaccurate  in  delineation,  erroneous  in  geological  subdivisions,  and  co- 
loured fortuitously  by  some  mere  print-dauber.     The  wall-map  before  us, 
sent  for  our  criticism  by  Messrs.  Longman,  however,  deserves  ever}'  ])raise. 
It  is  of  convenient  8ize--4  ft.  3  in.  by  3  ft.  3  in. — small  enough  to  hang  on  any 
ordinarv  school-wall  or  library  without  inconvenience,  large  enough  tor  tli^ 
particulars  to  be  seen  at  a  considerable  distance ;  it  is  accurately  delineated. 
and  nicely  coloured.     The  details  inserted  are  quite  sufficient  for  ordinary 
purposes,  as  is  also  the  stratigraphical  section  of  subdiWsions,  whi«rhact5 
as  a  key  to  the  colouring.     Altogether  we  can  conscientiously  recommend 
it  as  the  best  map  of  the  kind  extent,     ^o  other  for  scholastic  purposes 
can  be  compared  with  it  at  all.     In  the  copy  we  have  received,  two  or 
three  patches  are  omitted  to  bo  coloured,  an  oversight  which  should  bo 
seen  to  by  the  editor  or  publisher,  as  such  omissions,  which  occur  through 
the  stupidity  and  carelessness  of  the  colourers,  are  detrimental  to  the  big^^ 
character  the  map  ought  to  possess  with  the  public. 
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EIPPLE-DRIFT  IN  MICA-SCHIST. 

Br  THK  Editor. 

Ot  all  Eaglbb  geologists,  Mr.  Sorbj  has  been  at  once  the  most 
indefatigable  and  the  most  suocessful  in  the  study  of  the  microscopic, 
•trocture  and  metamorphic  conditions  of  rocks.     The  brief  abstract 
furnished  us  by  the  Geological  Society,  which  we  print  at  p.  231, 
gives  but  little  idea  of  the  importance  of  the  paper  Mr.  Sorby  read 
last  month.     It  gives,  it  is  true,  the  pith  of  the  subject,  but  so 
■bort  and  inexplanatory  a  paragraph  is  not  likely  to  attract  such  at- 
tention as  the  paper  deserves.    Those  who  have  the  pleasure  of  Mr. 
Borby's  acqaaintance  know  how  persistently  he  works  at  anything 
poszling  which  comes  in  his  way.    He  never  leaves  it  until  he  has 
|ot  to  the  solution  of  the  riddle.     It  happened  some  time  ago,  when 
b  G^ermany,  at  the  meeting  of  savants  at  Speyer,  on  which  occa- 
lion  he  transmitted  an  account  of  the  proceedings,  with  some  notes 
on  meteorites  and  sponges  (see  Vol.  IV.  p.  501),  that  Professor 
filam  presented  him  with  a  specimen  of  the  singular  conglomerate 
known  as  the  "nagel-flue."     This  conglomerate,  which  occurs  in 
some  places  in  Switzerland,   consists  of  hard   limestone  pebbles, 
the  ends  of  some  being  impressed  into  the  substance  of  others, — 
A  condition    hitherto  inexplicable,  although   Blum,   Von  Dechen, 
Escher  von  der  Linth,  Noggerath,  Daubr6e,  and  others  have  essayed 
opinions  and  suggestions,  some  of  them  attributing  the  impressions 
to  merely  mechanical,  others  to  purely  chemical  action.     In  working 
oat  this  investigation,  Mr.  Sorby  eliminated  evidence  of  a  new 
phase  in  the  correlation  of  physical  forces ;  and  in  an  able  and 
TOL.  "VI.  2d 
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valuable  paper  recently  read  before  the  Boyal  Society,  sbowed  the 
evidence  of  a  direct  correlation  between  mechanical  and  chemical 
force.  This  new  phase  of  the  direct  correktion  of  those  forces  u 
destined  undoubtedly  to  have  a  wide  inflaence  on  that  branch  of 
geological  research  that  attempts  to  explain  those  various  phenomeni 
which  are  the  results  of  rock-masses  having  been  subjected  for  long 
periods  to  pressure,  and  during  which  such  mechanical  force  must 
have  modified  materially  those  chemical  changes  which  were  dependent 
on  the  slow  action  of  weak  affinities. 

This  subject  is,  however,  only  incidental  to  our  present  topic;  but 
just  as  the  study  of  these  curious  "  nagel-flue  "  pebbles  has  brought  n 
the  knowledge  of  a  new  phase  in  the  correlation  of  forces,  lo  the 
knowledge  of  the  direct  correlation  of  mechanical  and  chemical  force 
will  soon  manifest  its  influence  in  increased  knowledge  of  meti- 
morphic  conditions.  Alrciidy  we  have  the  germ  before  us,  in  Mr. 
Sorby's  observations  on  the  presence  of  ripple-drift  in  mica-schist; 
for  the  presence  of  that  structure  shows  former  sedimentary  origin. 

While  standing  under  the  shelter  of  some  rocks  during  a  shower  of 
rain,  Mr.  Sorby  saw,  on  their  wetted  surfaces,  some  markings  vhich 
struck  him  as  being  the  more  or  less  contorted  lines  of  that  peculiar 
kind  of  deposition  which,  in  his  former  accounts  of  the  intimate 
structure  of  rocks,  he  has  called  by  that  term.     "  When  ripple-inarks 
are  fouud,"  he  snys  in  a  communication  to  ourselves, "  whiht  material 
is  being  deposited,  a  structure  is  generated  which  1  have  called  'ripple- 
drift*  in  various  papers  published  on  the  subject.     It  might  very  wcU 
happen  that  no  fracture  of  this  could  show  any  *  ripj)le-markiug/  pro- 
perly so  called,  but  yet  it  is  so  peculiar  and  has  so  many  characteris- 
tics, that  one  could  not  confound  it  with  any  structure  produced  by 
other  means.     If  we  were  to  find  what  looked  like  ripple-markiug  ii^ 
mica-schist,  we  could  not  be  sure  that  thev  were  not  some  of  th^ 
mere  niecliauical  bendings  so  common  in  that  rock,  and  hence  we  ough^" 
not  to  base  any  important  conclusion  on  their  occurrence.     Hov*'' 
ever,  the  structure  of  ripple-drift  is  so  different  from  anything  tha^ 
could  bo  produced  by  any  other  ineans,  that  its  occurrence  in  micH' 
schist  must  be  looked  upon  as  a  most  convincing  prOv)f  of  the  sedi' 
mentarv  orimn  of  that  rock.     In  some  cases  the  micaceous  schist  o» 
the  Higlilands  of  Scotland  show  this  structure  to  great  advantage ? 
and  there  can  be  little  or  no  doubt  of  its  nature ;  but  in  other  cas^' 
the  very  great  disturbances  which  have  produced  so  many  contortion- 
in  the  rock,  have  so  modified  the  arrangement  that  it  is  only  by  car^ 
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fullj  fbllowing  all  the  transitions  from  simple  to  complicated  that 
the  true  nature  of  some  of  the  contorted  bands  of  ripple-drifb  can  be 
understood.  In  no  other  way  can  we  explain  the  yarious  curious 
Bimctures  that  are  met  with  in  some  localities,  as,  for  instance,  the 
neighbourhood  of  Arroquhar,  whence  I  have  a  number  of  specie 
mens  prepared  so  as  to  show  the  structure  in  a  very  striking  manner. 
Theyalae  of  the  fact  of  the  occurrence  of  the  ripple-drifl  consists  in  its 
proTing  so  very  conclusively  that  the  schists  were  originally  deposited 
in  the  same  manner  as  ordinary  sedimentary  rocks,  under  the  in- 
fluence of  gentle  currents.  Moreover,  in  studying  the  microscopical 
itracture  of  various  mica-schists,  one  may  see  some  of  the  original 
gnins  of  sand,  although  since  somewhat  altered,  and  may  clearly  per- 
eeiTe  that  the  present  characters  of  the  rock  have  been  produced  by 
i  general  crystallization  of  the  various  constituents,  so  as  to  give  rise 
to  what  is  known  as  a  metamorphic  rock.  In  one  thin  microscopical 
Ketion  proofs  were  exhibited  of  all  the  leading  facts  of  mctamorphism. 
We  had  the  evidence  of  deposition  from  a  gentle  current  of  water,  of 
inbsequent  compression,  and  of  the  alteration  of  the  whole  into  a 
highly  crystalline  rock." 

The  specimen  of  ripple-drift  in  mica-schist  which  we  figure  in 
Hate  XI.  is  from  between  Arroquhar  and  Tarbet,  and  our  engraving  is 
from  a  drawing  which  Mr.  Sorby  has  kindly  sent  us.  "  It  was,"  he  says, 
'^iomewhat  difficult  to  convey  the  true  character  of  tlie  rock,  but  will 
be  more  easy  on  a  wood-block,  for  it  is  really  a  white  pattern  on  a 
black  ground.  You  must  bear  in  mind  that  the  small  black  stratula 
completely  into  the  larger  bands.    I  mean  the,  stratula  in  the  line 


yig.  1. — Stratula  passing  into  larger  bauds. 

fl, ft,  c are  continuous  with  aa,hhyCC.  (See  Fig.  1.)  Also,  these  dark 
stratula  become  thicker  near  the  junction,  or,  as  is  really  the  case,  the 
white  bands  of  quartz,  which  were  originally  sandy,  thin  out  at  tho 
^ds.  Of  course  you  understand  that,  in  the  case  drawn,  the  whole 
has  been  much  disturbed  and  greatly  contorted,  the  only  part  at  all 
^  its  original  state  being  the  right-hand  side  of  the  central  band, 
^here  I  have  drawn  a  hand  pointing.''    (See  Plate  XL) 
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Wifchout  wishing  at  present  to  go  into  any  discoasion  of  ibe 
Bubject  of  central  heat,  we  can  bat  rejoice  at  the  acquirement  of  thii 
evidcDce  of  the  fonner  sedimentary  origin  of  this  highly  metamo^ 
phosed  rock ;  and  we  sincerely  hope  that  it  will  not  be  long  before 
wo  have  more  proofs  of  the  like  nature.  Heat  vuuf  hare  had  much 
influence  in  effecting  metamorphic  changes,  but  we  think  it  far  more 
likely  that  water,  mechanical  pressure,  and  chemical  action  hare  been 
the  principal  workers  in  metamorphic  action.  The  curious  sectioni 
of  encrinital  limestone  which  Mr.  Sorby  exhibited  at  the  last  Boytl 
Society  soiree,  showing  how  mechanical  pressure  and  chemicil 
action  had  caused  the  solution  or  removal  of  the  material  of  the  en- 
crinital joints  on  the  one  side,  while  on  the  other  deposits  of  other  mi* 
terials  had  taken  place,  gives  indication  how  such  processes  could  affect 
rock-masses  on  a  large  scale;  and  while  geologists  are  demanding 
heat  to  reduce  to  a  pasty  condition  our  metamorphic  rocks,  why,  we 
would  ask,  might  net  such  mechanical  and  solvent  actions,  by  remo-  i 
ving  obstructions  to  motion  on  the  one  hand  and  permitting  a  depoeit 
of  material  on  the  other,  be  a  slow  but  sure  way  of  bringing  tbe 
integral  particles  of  rocks  into  crystalline  forms  or  into  parallelism 
with  each  other,  so  that  every  form  of  metamorphism,  and  even  slaty 
cleavage,  might  be  thence  produced? 

By  natural  and  ejcisiin//  phenomena  we  should  attempt,  in  the  first 
place,  to  elucidate  geological  conditions.  Cold  water  is  much  more 
abundant  than  hot ;  it  does  a  great  deal.  We  have  no  real  knoir- 
ledge  now  of  any  deep-seated  dry  heat-action  going  on.  AVe  may 
imagine  such ;  but  1  much  doubt  if  the  mechanical,  chemical,  an*l 
crystalline  forces,  combined  with  the  solvent  power  of  water,  are  uot 
quite  sullieiont  to  produce  very  many  of  those  effects  we  have  been  in 
the  habit  of  assigning  to  the  internal  fires. 


ON   THE   OLDEB  PARIAN  FORMATION  IN  TRINIDAI>- 

Br  R.  Lechmebe  Guppt. 

In  the  Report  on  the  Geology  of  Trinidad  the  Govemraen* 
geologists  described  a  series  of  sandstones  and  shales  extendui^ 
across  the  island  from  east  to  west,  and  occupying  an  extent  of  aboi^* 
97  square  miles.  The  distribution  of  the  formation,  which  has  bc^^ 
named  the  "  Older  Parian,"  is  in  the  manner  of  an  irregular  band  <->^ 
from  1  to  4  miles  in  breadth,  traversing  the  island  in  an  easterly 
direction  from  the  Gulf  of  Paria  at  Pointe  f^  Pierre.     This  band  teT- 
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minatea  rather  abruptly  before  reaching  the  east  coast,  but  the  for- 
mation reappears  here  and  there  near  the  south  coast  along  a  line 
pandlel  to  tne  main  band.*  The  formation  is  only  exposed  for  a 
short  distance  on  the  shores  of  the  Gulf  of  Paria ;  but  it  has  been 
found  to  cover  a  large  area,  and  to  be  extensively  developed  on  the 
continent  of  South  America.  The  fossils  found  by  the  geologists  in 
Trinidad  seem  to  have  been  few,  and  for  the  most  part  indetermin- 
able. They  however  obtained  fossils  from  the  same  formation  at 
Gamana,  in  Venezuela  ;  and  these  remains  led  to  the  belief  that  the 
Older  Parian  was  probably  of  Neocomian  age.  During  a  short  visit  to 
Pointe  h  Pierre  I  obtained  several  fossils,  which  have  enabled  me  to 
make  the  observations  detailed  in  the  present  paper. 

The  section  given  by  the  Government  geologists  of  the  Older 
Parian  deposits  at  Pointe  a  Pierref  is  taken  on  the  south  side  of  the 
point,  which  I  have  not  had  an  opportunity  of  examining  carefully. 
The  geologists  do  not  seem  to  be  able  to  give  much  attention  to  that 
portion  of  the  deposits  which  is  exposed  on  the  north  side  of  the 
point,  and  I  hope  that  the  present  paper,  in  so  far  at  least  as  it  relates 
to  the  fossils,  may  in  some  measure  supply  the  deflcicncy. 

The  extreme  point  of  the  cliff  at  Pointe  a  Pierre  is  formed  of  a 
Htrd  ferruginous  sandstone,  which  is  somewhat  brittle  and  coarse  in 
its  structure,  and  contains  no  fossils.  The  dip  is  from  40°  to  45® 
Bouth.  The  beach  north  of  the  point  is  passable  at  low  water,  and 
coniists  of  pieces  of  rocks  more  or  less  rounded,  which  have  fallen 
from  the  cliffs  above.  Going  north  along  this  beach,  we  find  alter- 
nations  of  sandstone  of  variable  quality,  with  shales  of  a  black  colour 
«id  thin  unconsolidated  layers  of  very  fine  sandy  matter,  some  of 
which  are  black  and  some  nearlv  white.  Jt  is  onlv,  however,  at  the 
north  end  of  the  beach  that  I  have  been  able  to  detect  organic  re- 
mains. The  most  conspicuous  of  these  is  a  Trigonia,  considered  to 
be  the  same  species  as  that  found  at  Bogotii,  and  named  by  D'Orbigi'^y 
^.  iubcrenulata.X  Of  this  fossil,  1  have  found  one  entire  specimen 
*nd  several  disunited  valves. 

Mr.  Etheridge  notices  the  entire  absence  of  Cephalopoda  in  the 
collection  made  by  the  geologists  when  there,  stating  that  the  want 
pf  such  fossils  prevented  a  comparison  with  the  strata  at  Bogot/i  and 
in  other  parts  of  South  America. §  I  have  obtained  a  specimen  of 
^^lemnites  from  Pointe  a  Pierre,  so  very  imporfcet  and  worn  how- 
ever, that  it  is  difficult  to  ascertain  to  wliat  section  of  that  genus  of 
^^phalopoda  it  belongs.  If,  however,  it  bel  iigs,  as  is  perhaps  pro- 
vable, to  Brown's  section  Aca}li,  it  furnishes  additional  evidence  of 
the  correctness  of  Mr.  Etheridjire's  determination  of  the  apje  of  the 
Strata  exhibited  at  Pointe  a  Pierre  as  Neocomian.  The  presence  of 
^he  Belemnite  is  at  once  a  proof  of  the  Mesozoic  age  of  the  Older 
l^arian  group  ;  and,  as  Belemnites  are  not  found  above  the  Chalk, 

*  Report  on  the  Gcolopy  of  TriuiJad,  p.  34. 
t  Ibid.,  sheet  uo.  2,  fig.  2.  %  Ibid.,  p.  103. 

§  Ibid.    See  also  Wall,  "  On  the  Gcolo^  of  Venezuela  and  Triuidad,"  Quart.  Jouni. 
'^l.  Soc.  vol.  xvi.  p.  400  et  seq. 
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MC  must  consider  the  Pointe  k  Pierre  deposits  as  undoubtedly  equal 
to  or  older  than  the  true  chalk. 

ISumerous  fragments  of  an  oyster  somewhat  like  O^trea  earinaia^ 
a  fossil  of  the  Lower  Greensand,  are  found  with  the  Trigonia.  I 
have  not  however  been  able  to  obtain  a  perfect  specimen.  At  the 
same  locality  I  have  found  oysters  referable,  perhaps,  to  two  other 
species.  One  of  these  is  a  good  deal  like  the  recent  Ottrea  ehlU^ 
and  one  of  my  specimens  shows  the  markings  of  the  hinge  cartilage 
very  distinctly.  1  have  also  found  a  single  valve  of  a  deeply  sulcated 
bivalve,  which  may  be  an  Avicula,  but  which  presents  some  resem- 
blniice  to  a  fossil  described  by  Von  Buch  as  a  Pecten  under  the  name 
of  Pecten  alatus,*  My  specimen,  however,  has  fewer  sulcations  than 
the  shell  described  by  Von  Buch,  and  the  absence  of  wings  makes 
the  determination  somewhat  uncertain.  It  is  possible,  however,  that 
the  shell  in  question  may  be  a  young  specimen  of  P.  alatiu. 

Gasteropoda  are  also  represented  among  the  fossils  from  Pointe  i 
Pierre,  but  the  specimens  are  generallv  so  imperfect  as  to  render  the 
determination  of  their  relationships  difficult.  A  cast  in  my  possesaioD, 
upwards  of  2  inclies  in  length  from  the  apex  to  the  peristome,  seems 
to  be  of  a  naticoid  type.  Another  cast,  which  has  some  shelly  mat- 
ter remaining  on  it,  is  very  like  a  cast  figured  by  Von  Buch  as  a 
llostellaria,  and  may  belong  to  the  same  specie8.t 

A  single  valve,  embedded  in  a  calcareous  nodule,  from  Pointe  i 
Pierre,  appears  to  have  belonged  to  a  Plagiostoma,  while  a  massire 
gibbous  valve  about  2^-  inches  in  length,  has  some  of  the  characters 
of  a  Cytherea ;  but  that  genus  is  not  common  in  rocks  of  such  ancient 
date.  Amongst  the  fossils  collected  by  me,  are  several  other  frag- 
ments of  Molluscn,  which  appear  to  be  indctenninable.  Still,  though 
there  is  much  doubt  respecting  a  great  part  of  the  fossils  yet  col- 
lected from  these  deposits  in  Trinidad,  enough  has  been  discovered 
respecting  them  to  confer  a  character  of  gre.iter  certainty  on  the  pre- 
sumption of  the  age  of  the  Older  Parian  deposits  in  this  island  than 
has  been  previously  attained  to. 

All  the  fossils  1  have  been  able  to  obtain  from  Pointe  a  Pierre 
have  been  from  the  beach  ;  consequently,  they  are  usually  much 
worn,  and  it  is  hardly  possible  to  ascertain  from  what  portion  of  the 
group  they  have  been  derived.  The  Trigonia  and  the  oysters  are 
tolerably  well  preserved,  as  far  as  their  structure  goes  ;  but  the  shells 
of  the  Gasteropoda  have  nearly  disappeared.  The  thick  and  masei^^ 
character  of  the  shells  is  worth  notice,  and  it  prevails  alike  in  all  the 
specimens  in  which  the  test  is  preserved. 

From  what  1  have  said  in  this  paper,  it  will  be  peen  that  the  ]}^- 
Ijcontological  evidence  is  in  favour  of  Mr.  Etheridge's  view  J  of  ^^^® 
ago  of  the  deposits  termed  **  Older  Parian  '*  by  the  Government  g^*^ 
logists.  Until,  however,  more  fossils  can  be  obtained,  and  th^^^ 
position  in  the  series  better  determined,  it  will  be  as  well  to  Ica^^ 

•  Von  linch,  *  Petrifactions  reciullii's  par  Humboldt,'  pi.  i.  figs.  1,  2,  3,  4. 
+  Vou  IJuch,  '  Pctritications,'  pi.  ii.  fiic.  27. 
J  KrlH)rt  ou  the  (Jtolojiy  of  TriiiiJail,  p.  103. 
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he  precise  age  of  the  formation  au  open  question,  and  to  remain 
atidfied  for  the  present  with  having  arrived  at  the  conclusion  t!mt 
he  Older  Parian  deposits  in  Trinidad,  and  the  rocks  of  similar  age 
n  South  America,  cannot  be  newer  than  the  Gault. 

List  of  fossils  found  by  the  Government  geologists  in  the  Older 
Parian  at  Cumana : — Pteroceras,  Cerithium,  TurriteUa,  Trigonia  sub- 
Tenulatay  D*Orb.,  Astrea  Coulvni,  Area,  CarJium,  Echinus,  • 

Those  found  in  Trinidad  since  the  survey,  and  alluded  to  in  the 
ibove  paper,  but  not  included  in  the  foregoing  list : — Belemnites,  Ros- 
\eUaria  ?*  Natica  ?,  Cytherea  /,  Plagiostoma  ?^  Pecten  alatw  /,t 
Ostrea,  2  sp. 


DESCRIPTION  OF  A  LAND  SURFACE  UNDERNEATH 
THE  DRIFT  ON  THE  COAST  OF  SUFFOLK;  OB- 
SERVED   IN   1850. 

By  S.  R.  Pattison,  Esq.,  F.G.S. 

The  low  cliffs  stretching  from  Gorleston,  south  of  Yarmouth,  to- 
i^ards  Lowestoft,  are  mainly  composed  of  boulder  drift,  and  are  well 
described  bv  the  late  Mr.  Trimmer  in  the  Quarterly  Journal  of  the 
Geological  Society  for  1857.  As  an  independent  confirmation  of  his 
observations  on  the  intercalation  of  the  whole  boulder-clay  double 
leries,  between  the  fluvio-marine  and  forest  bed  beneath,  and  the 
local  marls  and  marsh  and  estunry  beds  occasionally  above,  I  send 
the  following  note,  made  without  having  had  the  benefit  of  Mr. 
Trimmer's  paper. 

On  the  beach  under  Gorton  the  section  is  as  follows : — 

Feet. 

Mould 2 

Wsturbed  ferruginous  sand 10 

Alternations  of  gravel  and  sand,  frequently  interchanging. 
Gravel  well  rounded  and  small.  Large  masses  of  dark  clay 
entangled  in  the  gravel  with  lumps  of  chalk.  Small  rolled 
pebbles  of  chalk,  boulders  of  slate  rock,  coal-measures,  green- 
stone,  red   sandstone,   oolites    (very   abundant),    having  an 

avenige  depth  of 30 

Clean  brown  sand,  with  occasional  very  small  pebbles  ....     40 
An  irregular  bed  of  peat,  surface  and  contents  of  marshes,  com- 
pressed riKsli-liko  plants  matted  together,  and  much   mine- 
ralized with  sulphate  of  iron 2 

An  irregular  surface  below  the  bog,  covered  with  roots  and  lower 
portions  of  stems  of  ferns  (Pteris  ?)  in  situ,  in  a  dirt-bed  ;  oc- 
casionally large  trees 5 

I^ark  clay,  with  a  greenish  tinge,  underlying  the  licath-like  de- 

*  Periiaps  the  Ptcroccras  of  the  Geological  Survey.  f  Possihly  an  Avicula. 


208 


THE   OEOLOQTST. 


posit  above,  abounding  in  Cyclas,  opercula  of  Bithjnia?,  and 
traces  of  other  Planorbis-like  Bhells,  very  small  flint-pebbles 
and  occasional  peaty  layers * 4 

Total 93 


CORRESPONDENCE. 


Age  of  Prehistoric  Man. 

Sib, — In  Professor  Kind's  valuable  paper  on  the  "  Glacial  and  Post- 
glatnal  Deposits,"  in  the  'Geologist'  of  last  month,  the  learned  author  of 
this  most  interesting  paper  sa}s:  *'  The  genus  Homo  belongs  to  both  the 
glacial  and  post-glacial  period  ;  it  was  represented  as  early  as  the  close  of 
the  subaqueous  epoch,  or  the  beginning  of  the  second  subaerial  dirision  of 
the  glacial  period,  by  a  low  form  or  extinct  species,  a  view  strongly 
countenanced  by  the  rJ^eanderthal  skeleton,  as  weft  as  the  rudely  chippw 
flint-implements  occurring  in  the  elephant-gravels  of  Amiens,  Home,  and 
other  places.  Probably  abiu:her  type  existed  at  the  same  time,  as  indicated 
by  the  skulls  found  in  the  Engis  caves  near  Li<5ge." 

I  must  vcTiture  to  express  an  opinion  that  the  theory  which  assigns  the 
Engis  and  Neanderthal  skeletons  to  any  particular  division  of  tho  ^lacitl 
period  is  scarcely  warranted  by  the  facts  before  us.  Without  wishing  to 
throw  any  doubt  on  the  demonstrated  antiquity  of  the  Engis  skull,  of  which 
the  age  is  fully  proven,  in  tho  words  of  Huxley,  to  carry  us  back  to  the 
"further  side  or  the  vague  biological  limit  which  separates  the  present 
geological  epoch  from  that  which  immediately  preceded  it,"  I  would  wish 
to  ask  what  is  the  geological  or  pala^ontological  proof  of  the  following 
propositions : — 

1 .  Tliat  the  Neanderthal  skeleton  was  probably  coasval  with  the  remains 
from  the  Liege  caverns. 

2.  That  it  was  coroval  with  the  "  high-level "  flint-implement  gravels  of 
the  Soinme  valley  or  of  Hoxne. 

3.  That  the  s])ecies  of  man  to  which  it  belonged  is  extinct,  i.  c.  different 
from  a  race  having  the  same  general  cranial  character  as  some  existing 
Australians. 

Sir  Charles  Lyell,  in  his  *  Antiquity  of  Man,'  remarks  justly  that  the 
Kcanderthal  skull  has  given  rise  to  surprise  "  because,  having  no 
such  decided  claims  to  anticpiity  [as  the  skuU  from  Engis],  it  departs 
so  widely  from  the  normal  standard  of  humanity ;"  and  concludes  his 
remarks  on  the  evidences  thus:  "If  we  conceive  the  [Neanderthal] 
cranium  to  be  very  ancient,  it  exemplifies  a  less  advanced  stage  of  pro* 
gressive  development  and  improvement.  If  it  be  a  comparatively  modern 
race,  owing  its  peculiarities  of  conformation  to  degeneracy,  it  is  an  illus- 
tration of  what  the  botanists  have  called  *  atavism,'  or  tlic  tendency 
of  varieties  to  revert  to  an  ancestral  type,  which  type,  in  proi)ortion  to  its 
antiquitjs  would  be  of  lower  grade." 

The  fact  caiuiot  be  too  ])rominently  brought  before  us,  and  must  again 
be  borne  in  mind,  that  no  flint-implements  or  any  other  works  of  art  were 
found  in  the  J^eauderthal  cave,  and  that  the  tusk  of  bear  which  was  found 

•  Page  89.  t  Page  92. 
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ime  lerel  as  the  human  skeleton  has  not  been  identified  with  any 
r  extinct  species ;  likewise  that  the  deptli  in  the  mud  or  loam  (five 
k  in  all)  in  which  the  skeleton  was  found  has  not  been  recorded, 
ort  probability  would  lead  biologists  to  infer  that  pithecoid  man 
stea  on  this  planet ;  but  in  the  present  stage  of  the  controversy  it 
r  opinion,  most  hazardous  to  frame  a  table  on  the  mere  probability 
t.  Yours  very  tnily, 

C.  Casteb  Blake. 


The  Portland  Fissures  with  Human  Remains, 

-Will  you  allow  me  to  make  some  remarks  on  the  letter  of  Mr. 
t  the  '  Geologist  *  of  this  month,  in  which  he  seems  to  doubt  the 
ess  of  the  facts  which  I  mentioned  in  my  letter  in  the  *  Geologist ' 
lonth,  that  the  remains  of  man  and  of  extinct  mammalia  have  been 
tingled  together  in  fissures  of  the  rock  of  Portland  Island,  which 
do  not  extend  to  the  surface  of  the  rock  P 

rhole  question  depends,  of  course,  on  the  nature  of  evidence  which 
?ed  or  the  truth  of  these  facts.  My  first  evidence  was  the  testi- 
the  writer  of  an  article  in  *  Willis's  Current  Notes'  for  the  month 
St,  1852,  who  had  himself  visited  Captain  Manning,  at  Portland 
He  states  expressly — on  the  authority,  of  course,  of  Captain  Man- 
lat  on  several  of  the  ledges,  in  the  fissures  of  the  Portland  rock, 
o  not  extend  to  the  surface-soil  by  6  or  10  feet,  a  number  of 
all  kinds  of  animals  have  been  found,  including  those  of  the  human 
The  truth  of  this  statement  has  been  in  the  fullest  manner  con- 
0  me  by  Captain  Manning  himself,  who  showed  me,  at  the  Castle, 
ction  of  bones,  which  were  those  of  men,  the  elk,  the  reindeer,  the 
;,  etc.     He  said  that  the  fissures  in  which  they  were  found  did  not 

0  the  surface  of  the  rock.  He  also  said,  what  is  stated  in  *  Willis's 
Notes,'  that  Dr.  Buckland,  who  visited  him  at  the  Castle,  being 
•acted  to  the  island  by  the  discovery  of  a  fossil  boar's  head,  having 
IS  to  the  place  where  tlie  bones  were  found,  accompanied  him  to 
re,  where  a  lad  was  let  down,  who  brought  up  more  of  the  bones 
esence. 

ext  evidence  which  I  produced  was  an  article  in  the  *  Times '  of 
of  last  January,  relating  to  the  fortifications  recently  built  in 

1  Island.  The  article  states  that  in  these  fissures,  "  commencing 
)  feet  below  the  surface  of  the  ground,  human  bones  have  been 
Ith  those  of  wild  boars,  and  horns  of  reindeer,  not  fossilized,  but 

their  osseous  structure  as  perfect  as  if  they  were  not  fifty  years 
^he  high  preservation  of  these  bones  proves  that  they  must  have 
i  entirely  excluded  from  the  air  from  the  time  that  they  entered 
stone  formation  to  the  period  of  their  discovery, 
iie  facts  which  I  have  mentioned  be  disproved, — that  human  and 
ian  bones  have  been  foimd  in  fissures  of  the  Portland  rock,  which 
xtend  to  the  surface  of  the  rock  P  If  these  facts  are  true,  which 
easily  ascertained  by  any  person's  visiting  the  island,  they  prove, 
a  doubt,  that  the  human  and  mammalian  bones  must  have  been 
;d  in  the  rock  before  its  consolidation,  and  consequently,  that  the 
1  animals  to  whom  they  belonged  must  have  inhabited  some  other 
I,  probably  now  destroyed. 

,  what  can  explain  the  association  in  the  fissures  of  the  bones  of 
leer,  an  arctic  animal,  with  those  of  a  tropical  animal,  the  elephant, 
Ti.  2  E 
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has  mduced  me  to  believe  that  they  were  not  in  tho  iin- 
•iok-earth,  but  in  the  lower  part  of  the  bed  whieh  lioa  immodi- 
t,  consisting  of  washed  brii-k-earth,  the  run  of  the  hill.  In  this 
it  this  particular  point  is  between  7  and  S  feet  in  thickness  and 
rards  the  N.E.,  there  is  a  great  dilFerence  between  its  upper 
onions,  for  about  4  feet  from  the  upper  surface  it  contains  a 
luantity  of  flints,  below  that  they  are  less  frecpieiit,  and  disap- 
approach  the  tnie  brick-earth.  At  fii-st  sij,'lit,  there  seems  to 
!  or  no  dilFerenre  between  the  lower  i>art  of  tlie  rain-wa.<li  bed 
?  brick-earth.  iVlso,  from  the  men  that  renMved  the  soil  ini- 
ver  the  sk«'k-tons,  I  fimnd  that  there  was  distinct  eviden<*e  that 
disturbed,  for  part  of  tlieupiier  iK)rtion  uf  the  bed  was  fnund 
[\i  the  lower;  that  and  the  fact  that  the  stone  wa.-»  between  tho 
lose  to  the  skalls,  would  tend  to  show  that  they  bad  been  buried 
gli  perhaps  at  some  remote  period. 

I  remain,  vours  sincerely. 

If.    F.    lilVEUS. 
//a,  Luton,  Chatham,  May  2o.  1SG3. 


Ilohptychlm  an  J  Gl^piole^»is. 

;n. — Will  you  allow  me  space  for  a  ft-w  remark  <  on  commurii- 
irh  have  recen'lv  appeared  in  your  paires,  and  wliicli  Luve  l.»et.'U 
at  least  by  i?"  ■  '  r*   t'r/lner 

t,  as  to  :Lr  :r-  '*-.:.:  r.  :'  Prerasnis.  T  imendeJ  tlia:  in  njy  ?••.•  u<\ 
le  poster  •  :  "  ".  *'  'j*r  trs!  •nould  be  markci  oiT  K»y  a  d-  !*.»*d 
line.  I  V  .  .-^: :  }^  ::  :':.p  exact  p-" «:::"• -ri  "i  t!iv  «p. :-..•.  biA 
?rcforr  '  -: '  -'-  "  '"•:''  r^  '.-i:  Tonioii,  tl:*.  ■  j.'ii  sp •-•:•: :-":••:;-  •:fli 
f roiv.  : ^ *  ■  --'  ~ •^•'  "  ^'  y*irTr.  >r. .  il r.  P- /are*  •  ■ . h '; •.  : u i 
•le:irlv   •       -•- ■  ■..-    ^r-^-.-r  i:::  T'-'^::.:,  ..•  :':,.-  -:  .^ -.     Ji;t 
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code '  by  so  correct  an  observer  bb  the  author  of  it^  I  was  disposed  to  think 
that  these  might  be  scattered  scales  of  Glyptolcpis  lying  tnere.  I  hare 
looked  at  them  again,  and  now  believe  them  to  be  in  their  original  posi- 
tion, or  at  leatit  slichtly  displaced.  I  am  afraid  that  Holoptychias,  unlen 
the  other  points  of  dif](erence  hold,  will  have  to  go  down  before  the  kindmi 
Glyptolepis ;  but  without  dotern\iniiifi[  the  issue,  I  have  simply  soiu;ht  to 

eaco  on  record  what  I  had  observed  m  the  slab  dug  some  years  ago  from 
ura  Den.     Quantum  valeat.  Yours  truly, 

Hugh  MrrcHEiL. 

Craigy  Afatf  Gii,  1863. 


The  Lincolnshire  FlaU. 

SiK, — A  letter,  headed  "  The  Antiquity  of  Man,"  which  appeared  in  the 
*  Times'  newspaper  of  April  16,  1863,  from  Mr.  J.  A.  Clarke,  of  \m% 
Sutton,  will,  it  is  to  be  hoped,  direct  the  attention  of  geologists  to  tlw 
marsh  and  fen  countries  in  the  east  of  England.  As  he  happily  espresMs 
liimself,  "  tbese  districts  interlace  archceology  with  geology ;"  and  in 
confirmation  of  this,  I  would  offer  to  you  a  few  remarks  upon  one  anull 
portion  of  the  marsh,  on  the  east  coast  of  Lincolnshire:  that  portion  lies 
III  the  parishes  of  Orby,  Addlcthorpe,  Ingoldmells,  Hoggsthor{>e,  Bnrgh, 
and  Thorpe.  I  si)eak  more  ])articularly  of  the  first  three  parishes,  anr 
few  observations  that  I  have  myself  maae  referring  to  them,  and  what! 
know  of  the  others,  being  more  from  hearsay. 

I  was  a  frequent  visitor  to  the  seacoast  of  Lincolnshire  in  vears  pa^t, 
and  my  attention  was  called  to  certain  nodules  of  burnt  clay,  called  by  the 
country  people  "  hand-bricks,*'  because  they  almost  all  bear  the  impression 
of  the  human  hand,  as  though  they  had  been  grasped  by  it.     Many  fan- 
ciful ideas  have  been  attached  to  their  origin  and  use  ;  but  very  little  exa- 
mination is  suilicient  to  determine  that  they  are  the  refuse  of  some  manufac- 
ture of  pottery,  and  have  been  used  as  props  to  support  earthenware,  and 
give  access  and  circulation  to  the  flames  m  the  kiln.     The  like  piea*s  of 
clay  have,  as  nn  antiquarian  informed  me,  been  found  in  some  of  th* 
Cliannel  Islands,  and  a  paper  upon  them  exists  in  some  periodical  or  trans- 
actions of  some  society.     The  use  of  these  **  hand-bncks"  being  pretty 
clear,  I  paid  no  further  altontion  to  them,  until  the  subject  of  the  work* 
of  **  man  priniajval"  began  to  be  mooted,  when  the  age  of  these  bricks  be- 
came an  interesting  question.     I  thought  it  worth  while  to  make  a  fe^ 
excavations  on  spots  where  the  bricks  were  known  to  exist,  and  to  trV 
what  could  be  learnt  further  about  them.     In  the  autumn  of  1861  I  mad*^ 
some  fourteen  or  fifteen  diggings,  commencing  under  the  strongest  impre*' 
sion  that  the  nodules  were  of  very  remote  antiquity.    The  first  excavati*"'* 
contlrined  the  view  I  had  taken  of  the  use  to  which  they  had  been  applied 
they  were  surrounded  by  the  debris  of  pottery,  lying  in  every  positii>i* 
as  if  they  had  been  thrown  aside  as  useless  and  done  with.     As  1  procet^*"'- 
I  found  nothing  that  threw  any  light  uj)on  the  age  of  the  haud-hrick^ 
until  the  workmen,  in  almost  the  very  last  spadeful  of  the  last  excavatii>i^ 
threw  up  the  bottom  part  of  a  pot,  which,  much  to  my  disappointment 
bore  the  marks  of  the  wheel,  and  was  clearly  a  piece  of  Iloman  potter>' 
The  use,  then,  of  these  bricks,   which  may  have  been  settled  perhai> 
without  my  knowing  it,  is  apparent ;  but  their  age  I  never  heard  any  oi* 
hint  at.     I'liey  are  Iloman,  and  of  no  greater  imtiquity  than  the  time  of  tX* 
sojourn  of  the  lioniuns  in  Britain. 

The  men  who  dug  for  me  recognized,  as  they  said,  the  same  appearanr  •-^ 
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"  "  day  ashes  "  as  are  seen  in  the  "  staddles  "  or  "  straddles,"  where 
ricks  are  burnt  in  the  present  day  in  the  marsh.  I  never  mjself,  how- 
rer,  could  discern  a  single  piece  of  charred  wood,  however  minute,  or  of 
xil,  or  any  cinders,  or  any  mdication  of  vegetable  matter  acted  upon  by 
re.  I  have  an  idea  that  the  fuel  used  may  have  been  straw  or  dried 
rass.  Nothing  was  turned  up  of  the  nature  of  metal,  coins,  or  tools  ; 
lere  were  several  drop-like  pieces  of  a  dark  blue,  almost  black,  glaze, 
"ansparent ;  the  tooth  of  a  horse ;  one  of  the  tarsal  bones  of  an  ox  or  cow  ; 
x-o  or  three  imperfect  bones,  probably  of  sheep ;  the  remains  of  bazel- 
rees  and  willows,  on  the  same  level  as  the  bricks  :  also,  on  the  same  level, 
ockle-shells,  as  though  in  their  native  bed ;  single  oyster- shells  ;  and,  in 
ne  place,  land-snail  shells,  as  fresh  and  brilliant  in  colour  as  any  now  in  a 
edgerow. 

In  some  few  cases  the  hand-bricks  are  vitrified  and  hard ;  those  that 
re  not  (constituting  the  great  bulk  of  what  I  turned  up)  vary  in  colour 
rom  a  light  yellow-red  to  a  dark  black-red,  and  all  seem  more  or  less  to 
lave  chopped  grass  or  hay  mixed  with  them.  They  vary  in  size ;  the 
mailer  are  near  to  Orby,  the  larger  to  the  scacoast ;  the  small  ones  are 
ery  friable  and' easily  crumble.  Flat  pieces  of  pot-like  floor-tiling  exist, 
rearing  the  impress  of  grass  on  both  sides,  ana  seem  to  have  formed  a 
ioor  on  which  the  props  rested  to  support  the  pottery.  Many  of  the 
irieks  show  a  flat  surface  at  one  end,  wnilst  the  other  end,  that  rested 
igainst  the  pot,  is  slightly  hollow  ;  there  are  other  pieces  of  pot,  of  the 
use  of  which  1  could  form  no  opinion.  These  relics  of  the  Bomans  lie  at 
very  little  more  than  a  foot  below  the  surface  in  Orby,  at  the  point  most 
distant  from  the  sea ;  at  other  places  they  are  three,  four,  five,  six,  and 
eren  close  upon  seven  feet  under  the  present  marsh-level. 

The  superincumbent  warp  forms  the  rich  marsh-grazing  district  of 
Lincolnshire.  When  examined,  it  can  be  split  up  into  flakes,  indicative  of 
its  being  a  tidal  deposit,  exactly  like  the  warp  left  by  the  Trent  and  Ouso 
(Yorkshire)  in  the  present  day.  I  did  not  see  a  single  freshwater  or 
inarine  shell  in  the  body  of  the  warp  ;  but  when  it  is  pierced  through,  a  well- 
defined  surface  is  reached  haviug  sea-shells  upon  it,  and  this  surface  was 
doubtless  the  Roman  level. 

I  do  not  possess  suflicient  geological  lore  to  reason  firmly  on  the  fact  I 
have  next  to  state ;  but  the  professed  geologist  will  perhaps  at  once  ex- 
plain my  difficulty.  Tlie  first  digging  I  ever  made  v^  as  in  a  field  in  Orby, 
theproiwrty  of  Mr.  Stainton,  of  I)on)y,  called  *' the  far  ten  acre."  At 
about  four  feet  we  reached  the  bed  of  hand-bricks  and  d^'bris,  which  were 
found  to  rest  on  a  fine  blue,  plastic,  saponaceous-like  clay^  into  which  a 
pole  was  thrust  for  three  or  four  feet  with  ease.  This  clay  must  certainly 
"aje  been  the  level  of  the  district  in  the  time  of  the  liomans,  for  the  hand- 
bricks  lie  upon  it ;  it  must,  therefore,  have  been  deposited  before  the 
l^omans  came  to  England,  at  all  events  before  they  made  pottery  on  its 
surface,  and  very  possibly  out  of  its  substance.  If  this  clay  is  a  sea 
^pposit.  which  I  take  it  to  be,  how  comes  it  tliat  the  sea  deposited  a  blue 
day  hefitrc  the  Romans  came  to  Lincolnshire  ;  and  ufUr  they  had  left  this 
wuntry,  when  the  banks  gave  way  and  the  sea  again  submerged  the 
aoman  level,  vl  yello^p-broicti  warp,  a  very  widely  dificrent  substance  from 
the  blue  clay,  w  as  left  behind  by  the  very  same  sea  P  Can  any  supposition 
of  the  blue  clay  being  a  freshwater  deposit  clear  this  up  H  Any  such  sup- 
lH>8ition  appears  to  me  to  militate  against  the  receivetl,  and  I  think  the 
true  idea,  that  the  sea  (not  fresh  water)  once  covered  the  Roman  level, 
^"d  thjit  it  was  the  sea,  and  not  fresh  water,  that  was  embanked  out  by 
"'^^  Hoinaus. 
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A  considerable  portion  of  the  existing  tea-enibaiikmont  at  IngoldmcDi 
and  Addlethorpc  is  not  Boman,  but  modem,  requirine  constant  attention. 
One  of  the  hand-brick  beds  passes  under  this  sea-embankment,  and  crops 
out  upon  the  shore  near  to  a  house  (formerly  a  public-house)  now  occupied 
by  Mr.  Waller.  This  spot  cannot  always  be  found,  owing  to  the  sandi 
moving  about  with  the  state  of  the  weather  and  tides,  being  sometimes 
covered  for  weeks  and  months,  and  sometimes  left  bare  and  exposed  for 
like  periods.  The  marsh  in  the  time  of  the  Eomans,  or  rather  the  Soman 
level,  is  thus  proved  to  have  extended  out  into  the  sea,  or  what  is  now  sea. 
At  this  spot  tne  submarine  forest  is  visible  at  low  water  (spring  tides),  and 
cannot,  I  think,  be  more  than  from  twelve  to  sixteen  or  twenty  feet  below 
the  level  on  which  the  hand-bricks  rest,  and  may  be  much  less.  At  this  part 
of  the  coast  there  is,  as  Mr.  Clarke  says,  a  complete  interlacing  of  ar- 
chaBolo£:y  and  geology.  At  low, water  you  have  the  marine  forest,  admitti^ 
on  all  hands  to  have  undergone  geological  depression,  standing,  as  I  be* 
lieve,  on  a  blue  clay.  AVhat  intervenes  between  the  forest  and  the  level  of 
the  hand-bricks  I  cannot  saj,  but  I  believe  it  also  is  blue  clay ;  whateTer 
it  is,  on  it  rest  the  hand-bricks ;  and  finally,  over  them  is  deposited  the 
sea-warp,  forming  the  marsh-land  of  East  Lmcolnshire. 

I  fear  I  am  trespassing  too  much  on  your  columns.  I  ni'ill  only  add 
that  the  bricks  picked  up  upon  the  seashore  are  indifferent  specimens, 
having  always  suffered  from  tlie  action  of  tlie  sea ;  if  more  is  required  to 
be  known  about  them  than  their  use  and  date,  which  I  think  are  clear,  it 
must  be  obtained  from  diggings  made  between  Orby  and  the  sea. 

In  writing  to  you,  my  object  is  to  support  Mr.  Clarke's  views.  I  feel 
confident  that  whoever  will  make  researches  in  tlie  district  of  Orby,  In* 
goldmellit  and  Addlethorpc,  will  find  much  that  is  curious,  whether  he  is 
an  antiquarian  or  a  geologist,  and  very  likely  contribute  his  mite  to  the 
common  fund  of  knowledge.  Yours  obediently, 

''  G.  S.  1). 

Lincoln,  April  23rrf,  1863. 


1 


J^eio  Species  of  Olenus. 

Dear  Sir. — I  have  much  pleasure  in  informing  your  readers  that  aneff 
ppocios  of  Olenus,  named  O.  pecUn  by  Mr.  J.  W.  Salter,  has  been  found 
in  the  Black  Shales  (Lingula  flags)  of  Malvern  hy  a  village  schoolmaster, 
Mr.  Turner,  of  Pauutley,  near  ^\^went.  Mr.  Turner  was  so  good  as  to 
>rc8cnt  me  with  his  newly-discovered  treasure,  and  I  have  given  this 
Mviutiful  little  trilobite  to  the  museum  at  Jcrmyn  Street,  and  tlic  east  to 
the  museum  at  Worcester ;  so  at  either  of  these  places  the  student  of 
Silurian  geology  may  see  the  specimen.  I  may  also  mention  that  1  "^^ 
presented  lost  montli  with  some  well-preserved  bones — the  humeri,  I 
miagine,  of  the  Labyrinthodon — by  Henry  Brooks,  shoemaker,  of  LtJ- 
bury.     This  specimen  I  have  also  sent  to  tlie  Worcester  Museum. 

1  mention  tliese  factfl,  as  they  are  encouraging  to  those  geologists  and 
naturalists  who  are  engaged  in  such  constant  occupations  as  day-scliool 
keeping  and  shoemaking.  and  who  have  little  leisure  or  time  at  their  dis- 
posal. Yours  vefv  truly, 

\V.  S.  Symonps. 

Pemlocl-  Jff'rfo}'i/f  Tewleshnrj/y  Mm/  G,  18G3. 
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Causes  of  Chsmical  Changes  of  Temperature  on  our  Planet. 

t  is  admitted  that  tbe  possiblo  changes  in  the  present  meteorological 
ditions  of  our  planet  could  not  account  for  the  great  fluctuations»  of  tem- 
ature  reeordea  in  the  geological  history  of  the  glacial  periods.  Mr. 
J.  Mackie,  in  the  last  number  of  the  'Geologist,'  attributes  these 
nges  of  temperature  to  changes  of  size  of  the  sun's  disk,  to  maximum 
i  minimum  periods  of  solar  heat,  etc.  etc.  It  is  clear  these  explanations, 
lough  possible,  are  purely  arbitrary,  mere  speculations,  unsupported  by 
r  cosmical  or  physical  facts.  Now,  it  is  known  that  our  solar  system  is 
veiling  in  8pac<j  towards  the  constellation  Hercules  at  the  rate  of  57^ 
es  a  second ;  yet  so  great  are  star-distances,  that  thousands  of  years 
pse  before  our  visible  position  in  the  heavens  bo  changed  to  the  naked 
f.  From  tlie  observations  of  Glaisher  in  his  balloon  ascents,  it  appears 
t  the  decrease  in  temperature  is  not  in  direct  proportion  to  the  distance 
ra  the  earth ;  but,  on  the  contrary,  that  a  hundred  feet  elevation  at  the 
•th's  surface  produces  as  great  refrigeration  as  a  thousand  feet  at  a 
later  elevation.  It  necessarily  follows  that  we  must  arrive  at  cosmical 
nperature  beyond  the  influence  of  atmospheric  changes  ;  but  is  this 
>mic  temperature  uniform  through  the  portions  of  space  destined  to  be 
irersed  by  our  solar  system  ?  If  there  be  portions  of  space  of  different 
siuical  temperatures  through  which  our  planet  has  passed,  thi%  would 
wunt  for  the  groat  cold  of  the  glacial  periods  in  a  way  supported  by  one 
rong  fact,  which  is,  that  our  position  in  the  heavens  is  clianging  at  the 
te  of  57i  miles  a  second,  and  for  this  change  of  position  not  to  affect  the 
>at  of  our  earth,  we  must  suppose  the  cosmical  temperature  of  space  so 
aversed  by  our  earth  to  be  uniform,  which  would  be  a  most  arbitrary 
ipposition.  It  is  quite  possible,  nay  even  probable,  that  not  only  our 
^  solar  system,  but  all  visible  creation,  the  infinite  and  countless  stars, — 
>  remote,  that  their  light  has  taken  millions  of  years  to  come  to  our  eye, — 
•e  all  revolving  through  space  around  some  almost  infinitely  far-off  centre, 
hich  if  luminous,  its  li^ht  is  so  attenuated  by  distance  as  to  be  invisible 
)  118,  and  that  the  period  of  such  a  revolution  may  be  long,  beyond  all 
iWiatiou,  during  which  immense  ix)rtions  of  space  must  be  traversed, 
lost  likely  of  unequal  cosmic  temperature,  quite  sufficient  to  account  for 
le  glacial  periods  in  the  geological  history  or  our  earth.  There  is  nothing 
inciful  in  this  view,  or  beyond  the  range  of  probability.  The  vast  magni- 
ide  of  such  a  system  is  no  objection  to  its  existence,  for,  in  comparison 
ith  infinity,  all  assignable  distance  or  magnitude  shrinks  into  a  mere 
oint.  The  immense  period  necessary  for  such  a  revolution  would  afford 
Bple  time  for  all  the  glacial  formations  recorded  by  geological  observa- 
on,  by  admitting  only  the  natural  supposition  that  the  temperature  of 
ifinite  space  is  not  uniform.  Yours,  etc.,  David  Leslie,  M.D. 

Carrickmacronfty  Ireland^  ^^y  21,  1863. 

Lit  is  not  the  iTitcntiou  of  the  Editor  to  reply  to  comments  on  his  articles  in  nil  cases 
paratcly,  but  in  one  or  two  respects  Dr.  liCslie's  letter  requires  notice.  Mr.  Mackie 
^linctly  put  fonvard  the  views  in  his  paper  as  speculations ;  but  Dr.  Leslie  is  wrong 
sayiug  they  are  all  unsupported  by  physical  or  cosmical  facts.  Neither  is  it  admitted 
lal  possible  ehanjrcs  of  meteorological  conditions  could  not  have  produced  the  cold  of 
'cglar:ial  era.  It  may  have  been  dogmatically  asserted  so.  "We  should  be  glad  to 
aril  what  temperature  Dr.  Leslie  thinks  existed  then,  and  what  were  the  fluctuations  it 
js  subjected  to.  ^Ve  should  also  be  glad  to  know  on  what  grounds  the  idea  of  hot 
'1  lold  rec^ions  in  space  can  be  maintained  ;  and  why  the  cosmical  temperature  of  space 
"^uld  not  be  the  real  zero  of  temperature,  or  a  condition  of  absence  of  all  heat.  We 
"juldlike  to  know  what  is  the  presumed  temperature  of  the  cold  cosmical  space  through 
l»ich  our  globe  is  so  hypothelically  supposed  to  have  passed  in  the  glacial  ago. — Ed. 

EOl..] 
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The  Ahhemlle  Human  Jaw, 

When  wc  noticed  last  month  the  discorery  of  a  human  jaw  at  Mofolin- 
Quip^on,  we  did  so  with  the  utmoet  caution.  We  knew  perfectly  veil 
how  long  and  how  keenly  M.  Boucher  de  Perthes  had  soueht  for  naman 
relics  in  the  gravels  around  Abbeville,  and  we  could  scarcely  beliere  tint 
the  indefatigable  collector,  who  for  thirty  years  had  resided  on  the  spot, 
could  not  know  the  difference  between  a  spurious  and  a  real  fossil  On 
the  other  hand,  wc  had  the  letter  of  Dr.  f'alconer  to  the  *  Times '  before 
us,  and  Messrs.  Prestwich  and  Evans,  after  a  journey  of  inspection  snd  ex- 
amination, had  returned  disclaiming  the  discovery.  We  seemed  thus  com- 
pelled by  adverse  testimony  to  re]mdiate  the  discovery  ;  but  still  we  wrrs 
not  satisfied  with  the  premises  upon  which  the  adverse  conclusions  bad 
been  founded,  neither,  on  the  other  hand,  could  we  advocate  the  genuiDeneu 
of  cither  the  jaw  or  the  flint-implements,  for  there  were  circimistancei 
connected  with  both  that  made  us  hesitate.  The  flint-implements,  althou^ 
of  the  usual  size,  namely,  six  or  eight  inches  long,  were  not  left  as  usuu 
in  their  natural  state  and  unworked  at  the  broad  end,  but  were  chpped  all 
round  ;  and  the  strong  point  urged  by  Dr.  Falconer,  of  the  presence  of  ge- 
latinous matter  inside  the  solitary  molar,  which  Mas  supposed  to  bare 
fallen  from  the  jaw,  was,  though  not  conclusive  against  tlie  fossil,  still  a 
barrier  against  an  advocacy  of  the  genuineness  of  that  specimen,  and,  by  in- 
ference, of  the  jaw.  Since  then,  M.  Quatrefages  has  made  his  report  to  j 
the  Paris  Academy  of  Sciences,  and  has  unequivocally  declared  in  iti 
favour.  M.  Quntrefages'  first  communication  was  made  to  the  Academj 
oil  the  27th  of  April,  and  the  following  notice  of  it  was  given  in  the  'Insti- 
tut:' — 

"  M.  de  Quatrefages  brought  then  before  the  Academy  a  very  iiitercsl- 
ing  palcTont ©logical  fact^ — the  discovcrj'  of  a  lower  human  jaw,  in  the  same 
diluvial  sands  at  the  base  of  which  have  been  found  during  some  years  nuim*- 
rous  worked  flints,  thanks  to  the  inccsBant  researches  continued  withaufli 
iutlcfatigable   zeal    by  M.  Boucher  de  Perthes.      M.  Quatrefages  8ul>- 
niitted  lor  the  inspection  of  the  Acadomy  the  jaw  itself,  surrounded  still 
with  a  part  of  the  matrix  which  enclosed,  it.     it  was  at  Mouliu-Qui^non, 
near  Abbeville,  that  the  discovery  was  made  in  the  deposit  already  many 
times  (juoted  in  the  ])ublications  of  M.  Boucher  de  Perthes,  and  of  wliicli 
the  natural  or  undisturbed  state  is  universally  admitted  by  geologists,  both 
French  and  foreign,  wlio  have  visited  the  locality.     M.  de  Quatrefajjes 
had  been  informed  of  the  discover}',   and  M.   Boucher  de  Perthes  W 
rc(| nested  him  to  communicate  it  to  the  Academy,  but  he  would  not  do 
this  until  he  had  seen  it  with  his  own  eyes.     He  went  to  Abbeville  as  soon 
as  i)os8ible,  and  met  there  Dr.  Falconer,  with  whom  he  proceeded  to  make 
a  first  examination  of  the  human  jaw.     The  two  naturalists  then  visitinl 
the  localities  and  proceeded  to  make  a  sort  of  inquiry.     J)r.  Falc*.»ner  bad 
already  been  to  the  (quarry  of  Moulin- Quignon.     M.  de  Quatrefages  now 
descended  into  it  in  Ins  turn,  and  clearing  away  the  soil  himself  to  make  wr* 
tain  of  getting  at  earth  not  attacked  by  the  workmen,  he  struck  into 
it  with  a  pick.     Soon  he  perceived  amongst  the  detached  gravel-stones » 
first  harhe  and  almost  immediately  a  second.     lie  would  have  continued 
his  search  but  that  the  excavation  was  already  so  deep  that  a  slip  or  fall* 
ing-in  was  dreaded  ;  it  was  prudent  to  stop.     The  next  day  Mr.  Brady 
found  in  the  same  place  a  fourth  implement. 

M.  de  Perthes  wishing  to  confide  to  M.  de  Quatrefages  the  prccioti* 
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'lie.  the  latter  has  made  a  detailed  examination  of  it.  .  .  .  At  present  it  is 
efficient  to  indicate  the  followinf»  general  results  : — ^i.  de  Quatrefages  is 
mvineed  that  the  jaw  discovered  hy  M.  Boucher  de  Perthes  belongs 
ally  to  the  bed  in  which  it  was  discovered.  It  is  then  a  fossil,  in  the 
^neral  sense  of  the  word.  Geologists  discuss  still  the  a;?o  of  these  bods. 
L.  de  Quatrefages,  who  is  not  a  geologist,  declines  entering  this  part  of 
le  (question,  and  only  occupies  himself  with  the  anthropological  phase. 
I  this  point  of  view,  the  characters  of  this  jaw  have  nothing  remarlkable. 
be  dinerences  which  separate  it  from  analogous  parts  in  existing  races, 
•e  less  than  those  whir»h  can  be  noted  between  one  and  the  other  of  the 
tter.  This  jaw  is  not  that  of  a  negro,  and  it  presents  absolutely  nothing 
hich  would  support  the  theory  that  would  make  man  to  be  descended 
cm  the  ape  by  means  of  a  progressive  development." 
This  communication  appearing  almost  simultaneously,  but  irrespectively 
r,  the  letter  of  Dr.  Falconer  to  the  *  Times  '  which  we  printed  in  our  last 
umber  (p.  189),  M.  de  Quatrefages  returned  again  to  the  subject  at  the 
ext  meeting  of  the  Academy  on  the  27th  of  April,  and,  referring  to  the 
onbta  of  Dr.  Falconer  and  the  English  geologists,  critically  re-discussod 
be  circumstances  and  the  grounds  for  these  doubts,  asserting  tliat  he 
ould  find  nothing  in  the  latter  tbat  could  withstand  a  profound  examina- 
ion. 

The  only  right  thing  which  could  be  done  under  these  circumstances  has 
leen  done.  A  congress  of  savants  has  been  held  to  discuss  and  decide  the 
fiiestion.  They  first  met  at  Paris,  but  transferred  their  assembly  on  the 
ilth  of  May  to  Abbeville  itself.  The  congress  consisted  of  M.  Milne- 
Edwards,  member  of  the  Institute,  and  senior  member  of  the  Faculty 
of  Sciences,  to  whom  the  presidency  of  the  meeting  was  unanimously 
awarded ;  M.  de  Quatrefages,  member  of  the  Institute,  and  professor  of  the 
Museum  of  Natural  Ilistory ;  M.  £.  Lartct,  member  of  the  Geological 
Society  of  France ;  M.  E.  Delesse,  engineer  of  mines,  and  professor  of 
geology  at  the  Normal  School ;  the  Marouis  de  Vibray,  member  of  the 
Institute;  M.  E.  Hebert,  professor  of  geology  at  Sorbonne ;  M.  J.  Des- 
novers,  member  of  the  Institute,  and  Librarian  of  the  Museum  of  Natural 
History ;  the  Abb^  Bourgeois,  professor  of  geology  at  the  College  of  Pont- 
I<voy;  Dr.  F.  Garrigall,  member  of  the  Geological  Society  of  France; 
M.  Albert  Gaudry,  naturalist  at  tbe  Museum  of  Natural  History  ;  M.  J. 
Delanoue,  member  of  the  Society  of  Antiquaries  of  France  ;  M.  Alphonse 
Milne-Edwards  ;  Dr.  Falconer,  Fellow  of  the  Itoyal  Society,  and  of  the 
Geological  Society  of  London  ;  Mr.  Preetwich,  Fellow  of  the  Koyal  Society 
>nd  of  the  Geological  Society  ;  Professor  Busk,  Fellow  of  the  Royal  and 
<Jthpr  Societies  ;  I)r.  Carpenter,  Fellow  of  the  Koyal  Society  and  Professor 
of  Physiology  at  University  College,  etc.  The  result  of  the  inquiry  was, 
%t  tlie  Congress  admitted  that  the  jaw  found  on  the  28tli  of  March,  by 
^.  Boucher  de  Perthes,  at  Moulin-Quii^non,  is  truly  fossil;  that  it  was 
wtracted  by  M.  Boucher  de  Perthes  himself  from  a  virgin  and  undisturbed 
^ ;  and  that  the  implements  that  it  had  been  supposed  had  been  fabricated 
l^y  the  workmen  are  incontcstably  ancient. 

The  savants  of  both  nations  united  in  a  deputation  to  convey  the  intel- 
^ence,  and  to  congratulate  M.  Boucher  de  Perthes.  The  local  newspaper, 
the  •  Abbevillois,*  says  : — "We  cannot  too  highly  applaud  the  scrupulous 
fare  these  eminent  men  have  given  to  this  interesting  inquiry  on  a  ])oint  so 
iinportant  to  our  history,  and  conlirming  all  that  tradition  tells  us  of  the 
Biblical  deluge,and  of  the  existence  of  man  at  the  epoch  when  that  great  cata- 
clysm altered  the  face  of  the  earth.  The  English  members  of  the  commis- 
"wn,  and  we  thank  them  for  it,  have  shown  a  real  devotion  to  science  iu 
TOL.  Ti.  2  F 
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auittin^  their  buRiuess  to  join  the  French  profossora  and  aid  them  with 
tiioir  opinions.  The  frank  cordiality,  the  good  faith  and  impartiality  that 
tlicy  have  nhown  in  the  discussion,  is  above  all  praise.  .  .  .  Dr.  Falconer, 
the  ^reat  English  pal(cont<»lo^st,  and  Messrs.  Fk^twich  and  Busk,  vfaom 
all  tlie  world  know  by  their  fine  works,  have  g^^  ^or  themselves  modi 
honour.  Our  town  ou^ht  to  be  proud  of  the  reunion  within  its  walls  of 
such  men,  so  justly  eftteemed  in  France,  as  well  as  in  £ngland.  On  th^ 
14th,  M.  dc  Cailleux,  member  of  the  Institute,  and  director-geneni  of 
mufloums  ;  IVofessor  Edward  Collomb,  the  well-known  mineralogist ;  H. 
Ilohert,  who  had  already  come  to  the  deliberations  of  the  12th,  and  other 
I^urisinn  notabilities  whose  names  we  regret  we  do  not  know  ;  and  laitlj, 
a  party  of  pupils  of  the  learned  professor  of  the  Sorbonne  have  arrived 
niui  visitvJ  our  )>ed8,  now  become  so  celebrated,  and  the  galleries,  not  len 
known,  of  M.  Boucher  de  Perthes.  We  sec  that  this  discovery  of  antedi- 
luvinl  man,  which  in  other  times  would  have  passed  unperceived,  hasb^ 
come  a  truly  scientific  ceremony. 

"  In  the  sciences,  as  in  everything  else,  tlie  slightest  circumstance  maj 
HCTvc  to  resolve  a  great  question.  Sir.  Busk,  the  celebrated  Englith  ch6 
mist  and  naturalist,  who  cnme  to  Abbeville  with  Messrs.  Falconer  and 
Prestwicli,  making,  on  the  12th  of  this  month  (May),  some  expenmentsoi 
llie  Hrgillnceous  *  black  l>ed,' which  contained  the  jaw  and  haches  fm 
Moulin-Quignon.  let  fall  on  the  ivory  handle  of  his  penknife  a  drop  of  the 
black  earth  wetted  with  water.  On  the  morrow  it  had  dried,  and  presanted 
a  metallic  reflection.  Having  washed  it,  he  perceived  that  the  handle  of 
tlic  knife  remained  perfectly  white.  This  explained  to  him  the  dod* 
coloration  of  the  iniplcnionts.  and  the  whit<!ue8s  which  liad  been  preserred 
in  the  interior  of  the  jaw.  This  earth,  having  no  staining  or  penctrattDE  j 
Cjualitios.  could  not  alter  their  surfaces.  Mr.  fiusk  immediately  acqaaintea 
Slcssrs.  PrcHt\>ich  and  Falconer,  who  concurred  with  him  and  adopted hii 
opinion.  It  Mas  this  appearance  of  ncuno>8,  \\hich  however  is  not  an 
unusual  case,  tluit  on  his  (former)  return  to  England  had  engendcnsl  tk' 
(ihcn)  <'onviction  of  Dr.  Falconer.  He  bolitved,  for  a  time,  in  a  ru.^  of 
tlic  workmen  :  but,  equally  conscientious  as  learned,  and  never  recoiliou 
from  the  truth,  tlie  eminent  palseontologist  exhibited  a  real  joy  when  hi* 
doubts  were  diHsipated  and  he  was  able  to  proclaim  the  innocence  of  the 
workmen.  Honour  should  be  rendered  to  Dr.  Falconer,  who,  in  this  dis- 
cussion, in  London  ns  in  Paris  and  at  Al)beville.  has  given  proof  not  only 
of  a  profound  knowlcdj^c  but  of  a  i>rol)ity  and  courage  which  Frent'li  iDd 
English  alike  admire. 

*•  Messrs.  Prestw  ich  and  Busk,  Dr.  Carpenter,  and  Mr.  John  Evin^ 
although  the  latter  could  not  come  to  Franco  to  this  second  meeting,  l»a^* 
shown  the  same  dignity  of  character.  We  ajtplaud  these  men,  who  lii"' 
do  honour  both  to  science  and  to  their  country.  Amongst  those  who  lia^^ 
tlirown  most  light  in  this  discussion  must  be  mentioned  the  president  of 
the  commission,  M.  Milnc-Edwanls.  M.  de  Quatrefagea,  the  celebratisl 
j)rofessor  of  nnthro])olo^y,  and  M.  E.  Lartet,  who  for  five-aud -twenty 
years  has  made  such  great  progress  in  palo^ontological  iuvesti;;alion!». 
J'liese  gentlemen  have  sun])ortcd,  w  ithout  ever  varying,  the  authenticity 
of  tlie  human  fossil  and  the  antiijuity  of  the  haches, 

**  A  very  simple  incident  had  tended  more  than  anything  else  to  enlighten 
M.  de  Quatrefages.  M.  Boueher  de  Perl  lies  had,  on  tlie  2Sth  of  March, 
extracted  the  jaw  from  its  bed  before  numerous  witnesses.  The  worknu-n, 
who  expected  to  see  some  monstrous  bone  apiH>ar,  as  at  Menchecourt.weff 
confounded  at  the  apparition  of  so  small  au  object,  and  which,  envoi W 
in  its  gaiiyue,  did  not  even  appear  to  them  to  be  a  b(>ne  at  all.    At.  BoucWr 
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f  Perthes  having  disengaged  a  part  from  its  envelope,  made  them  seek  for 
e  other  half,  and  ffave  them  five  francs,  promising  them  double  if  they 
uud  the  other  hair  or  any  other  portion  of  the  skeleton.  This  offer  lio 
m  renewed  many  times,  and  even  offered  treble  the  first.  However, 
though  they  have  made  many  researches,  they  have  not  since  the  28Lli  of 
arch  brought  to  M.  Boucher  de  Perthes  a  single  fragment  of  human  bone. 
ow,  doubtless,  if  they  had  buried  the  first,  they  would  have  largely  sup- 
ied  aiterwards,  not  only  M.  Boucher  de  Perthes,  but  all  the  amati'urs  who 
kve  asked  for  specimens." 

With  regard  to  this  last  proposition,  we  do  not  however  see  the  force, 
»cau8e  if  the  workmen  haa  been  encouraged  by  rewards — as  indeed  they 
id  been  by  M.  Boucher  de  Perthes — to  find  human  remains,  a  solitary 
ull  was  much  more  easily  obtainable  by  tliem  than  a  whole  nkcletou,  and 
bit  of  jaw  much  more  so  even  than  a  skull ;  and,  therefore,  it  miglit  be 
I  the  other  hand  said  that  the  not  finding  of  further  remains  was  confir- 
atory  of  a  rune  having  been  practised.  The  force  of  the  discovery  does 
)t  however  rest  on  this  point.  The  c^uestion  is  not  a  question  of  sus- 
cion  against  the  workmen  but  of  positive  evidence  from  the  witnesses 
ho  saw  M.  de  Perthes  extract  the  jaw  from  its  bed.  Tbese  witnesses 
lUSt  be  trustworthy  or  not;  either  tlipy  did  see  the  jaw  in  its  matrix 
efore  extracted,  or  they  did  not ;  either  they  did  see  AI.  de  Pertlies  tjike 

out  from  thence,  or  they  did  not.  What  do  these  witnesses  say  P  What 
oes  the  world  say  of  them  P  Were  they  not  ca])able,  intelligent,  houour- 
blc  men, — not  illiterate  bumpkins  whose  eyes  and  tongues  we  might 
esitate  to  believe  P 

For  M.  Boucher  do  Perthes  himself  nothing  can  be  more  oj>en,  more 
tnightforward,than  his  conduct;  and  the  same,  we  think, — whatever  be  the 
tate  of  the  jaw  or  the  conclusions  we  may  come  to  from  its  study, — must 
wsaid  of  the  workmen.  They  knew  that  every  fragment  of  bone,  even 
>f  animals,  was  deemed  of  value  by  their  patron,  and  as  soon  as  they  saw 
m  inch  of  bone  appearing  in  their  diirgings  they  go  and  tell  him  ;  they  do 
lot  call  it  human,  they  make  no  fuss  about  it.  M.  de  Perthes  goes  to  see  it. 
He^(x»s  to  see  every  bit  of  bone  they  tt»ll  him  of;  he  may  have  gone 
rimilarly  scores  of  times  before,  but  this  time  he  perceives,  as  any  educated 
nan  would  do,  that  he  has  got  a  bit  of  a  human  jaw ;  the  workmen, 
?xi)e('ting  some  great  bone  of  mammoth  or  other  ancient  wild  beast,  are 
utoniiidied  at  its  smallness,  still  more  so  to  learn  what  it  is.  M.  BoucIut 
le  Perthes  orders  it  not  to  be  disturbed,  not  to  be  touched  ;  he  fetches  the 
no8t  eompet<»nt  of  his  friends,  members  of  the  local  but  well-known 
Sofiet<5  d'Kmulation,  men  at  least  i-apabb*  of  using  their  eyes  and  of 
riving  truthful  and  accurate  testimony  ;  and  in  their  presence  he  cL/ars 
»W"ay  the  soil  and  takes  out  the  jaw,  leaving  the  still  adherent  earth  upon  it. 
-•eitainly,  if  such  a  discovery  is  to  be  ignored  on  suspicion,  it  will  Ije  hard 
0  accept  any  fact  at  all  in  quaternary  geology,  and  not  half  the  facts  in 
geological  science  which  are  based  on  far  less  conclusive  testimony.  If 
're  object  to  the  testimony  in  this  case,  we  could  only  get  better  by  finding 
hcjaw  over  again. 

The  *  Moniteur  *  also  comments  on  the  late  scientific  tourney.  It  says  : 
'Tlie  human  jaw  which  has  been  recently  fomid  near  Abbeville,  in  the 
Hluvium, — a  geological  bed  in  which  hitherto  no  similar  vestige  has  been 
Covered, — has  been  photographed  by  M.  P.  Pottciiu,  preparator  at  the 
^luseum  of  Natural  History,  to  whom  avc  owe  ali'eady  an  interesting  col- 
f^ion  of  types  of  different  human  races.  ^X^i  have  before  us  two  proofs 
^presenting  the  two  faces  of  this  curious  relic  of  a  generation  whose  ex- 
'lerice  dates,  in  all  probability,  beyond  the  historic  period.     It  is  the  half 
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only  of  the  inferior  inaxillaiy,  in  a  state  of  xireservrntion  really  extraoi^naiy 
according  to  the  obBcr\'ation8  which  have  oeen  made,  and  whiefa  we  owe  to 
the  good  offices  of  M.  de  Qoatrefages.  This  jaw  belonged  to  an  aged  maa 
of  small  size ;  which  would  prove  that  the  hnman  raee  did  not  posHM  at 
its  origin  those  gigantic  proportions  which  some  hvpothetes  hare  assigned. 
The  angle  of  the  exterior  contour  is  more  open  (oDtuse)  than  in  modero 
types ;  but  in  examining  two  Esquimaux  jaws,  it  was  seen  that  in  one  thii 
angle  was  much  more  open  still,  and  in  the  other  much  less.  This  iithtn 
only  a  character  belonging  to  the  individual.  A  molar  tooth,  which  rnnsioi 
in  place,  appears  also  more  inclined  forwards  than  in  ordinary  cases ;  Imi 
this  fact  is  explained  by  the  absence  of  the  neighbouring  tooth,  which  had 
been  extracted  or  had  fallen  out  during  life ;  for  theproceas  of  onification 
had  taken  place,  as  it  always  does,  in  the  alveolus.  Tiiia  then  again  isonij 
an  entirely  individual  character.  Other  important  observations  which  caa 
be  repeated,  or  the  photogpraphic  portrait  itself,  have  given  the  like  result 

'*  The  discovery  of  this  fossil  jaw  has  given  rise  to  a  veritable  scientifie 
tourney  between  the  French  and  English  savants.  If  the  victory  has  been 
gained  b^  the  former,  their  adversaries  have  had  the  rare  merit,  in  diuh 
of  this  kind,  to  acknowledge  loyally  and  courteously  their  defeat.  Togifs 
an  idea  of  the  minuteness  of  the  investigations  to  free  the  matter  from  an? 
doubt  which  might  exist,  we  summarize  some  of  the  curious  details  whieh 
have  been  kindly  furnished  by  Messrs.  de  Quatrefages  and  Milne-Edmrdi, 
jun. 

*'  After  liaving  examined  the  jaw  found  by  M.  Boucher  de  Perthes,  M. 
de  Quatrefages  went  to  Moulin- Qui gnon,  where  he  made  some  cuttings  to 
study  the  earth.  He  caused  the  quarry  to  be  cleared,  and  gave  in  front  of 
himself  a  blow  of  the  pick  in  its  wall  (or  face)  at  the  height  of  the  bed 
where  the  discovery  had  been  made.  Stones  were  detached,  and  amongit 
those  which  fell  was  found  a  flint  harhe,  like  those  of  which  we  poseen 
already  numerous  specimens.  On  examining  the  wall  in  the  gap  which 
hail  been  thus  made.  M.  de  Quatrefages  saw  then  nearly  entirely  embedded 
a  Kccond  hachCf  which  he  detached  himself.  This,  at  feast,  could  not  have 
been  fraudulently  introduced,  and  its  presence  was  a  guarantee  for  the 
authenticity  of  the  human  di^bris  found  iu  the  same  p1ac«.  Hence  the 
l(?amed  Professor  made  his  first  communication  to  the  Academy  of  Scionco*. 
Dr.  Falconer  came  to  Paris,  studied  the  implements  and  the  jaw,  and  went 
away  convinced.  However,  after  some  days,  and  fresh  observations,  he 
published  in  the  *  Times '  the  letter  we  have  read,*  and  which  expresefl 
more  than  a  doubt.  M  ■  do  Quatrefages  took  then  the  study  he  had  made, 
and  replied  by  new  and  critical  arguments  to  his  confreres  across  the  Chan- 
nel. They  decided  then  they  would  come  to  Paris,  to  undertake,  in  con- 
cert with  the  persons  that  were  nam«»d,  investigations  which  M.  Milne- 
Kdwards  had  spoken  of  in  his  communication  to  the  Committee  of  Learntjd 
Societies. 

"  Three  principal  points  fjrmcd  the  basis  of  the  doubts  of  the  EnjjUsh 
Professors, — the  nature  of  the  ganque  which  enveloped  the  jaw  and  the 
iui])lements,  the  freshness  of  the  edges  of  the  latter,  and  finaUy,  the  pre- 
sence of  a  little  sand  in  the  alveolus  where  the  dental  artery  passes.  M> 
Delesse  declared  it  was  impossible  for  any  chemist  to  counterfeit  exactly 
the  material  of  tlie  ;fanc/ae.  This,  moreover,  had  penetrated  into  the  al- 
veolus, and  had  there  deposited  itself  in  a  way  it  was  not  possible  to  imi- 
tate. Five  implements  were  found  successively  in  the  presence  of  the 
parties  conductniLj  the  inquiry,  and  they  allf  had  the  same  characters  a* 

*  Printed  in  our  Inst  number,  p.  ISi). 

t  With  one  rxreption,  8cc  p.  223. — En.  Gioi.. 


irOBEIOir  I17T£LLIOEirOE.  221 

lOTO  previously  extracted.  Lastly,  at  the  top  of  tlio  *  black  bed,'  where 
LO  maxillary  bone  reposed,  a  sand  was  found  exactly  like  that  noted  in 
le  alveolus. 

"  After  these  evidences,  the  Enfj^Hsh  savants  declared  themselves  con- 
noed  that  the  jaw  had  not  been  introduced  fraudulently  in  the  bed  of 
luvium,  and  that  it  was  contemporary  with  the  material  which  formed 
ist  bed. 

"  As  to  the  question  as  to  what  is  the  age  of  that  deposit,  that  remains 
\  be  resolved. 

"Thus  has  terminated  this  interesting  debate." 

Since  Dr.  Falconer's  return  to  England,  he  has  communicated  the  fol- 
»wing  letter  to  the  '  Times  '  of  the  21st  ult.,  and  which  we  give  at  length, 
I  the  appendix  he  has  thought  fit  to  make  to  the  unanimous  conclusions 
f  the  congress  must  open  afresh  the  question  of  the  age  of  the  M oulin- 
(aignon  deposits : — 

•*  SiE. — In  my  letter  which  appeared  in  your  issue  of  the  25th  ult..  I 
tated  that  the  case  of  the  Moulin-Quignon  human  jaw  presented  in  its 
hen  stage,  as  a  whole,  '  one  of  the  most  subtle  instances  of  perplexed  cvi- 
knioe  on  a  point  of  science  that  has  come  under  my  experience.'  It  has 
dace  undergone  an  investigation  at  Paris  and  Abbeville  by  a  joint  com- 
nbrion  of  French  and  English  men  of  science,  throughout  which  it  main- 
tained the  same  perplexed  and  contradictory  character,  not  to  be  sur- 
ptned,  in  some  respects  at  least,  by  any  muse  c^l^bre  on  record.  But  I 
■m  happy  to  say  that  upon  one  point,  which  it  was  of  the  last  importance 
todear  up,  the  commission,  French  and  English,  were  unanimous, — namely, 
that  the  aiscovery  of  the  remarkable  human  relic  in  situ,  in  the  gravel-pit 
of  Moulin-Quignon,  was  authentic,  and  that  no  imposition  had  been  prac- 
tiied  by  the  workmen  in  the  case.  As  an  inference  to  the  contrary  on  the 
part  of  myself  and  mjr  scientific  friends  was  distinctly  expressed  in  my 
lormer  letter,  I  am  desirous  that  there  should  not  be  the  slightest  reserve 
b  withdrawing  it.  What  now  remains  to  be  established  is  the  precise  age 
of  the  relic.  This  part  of  the  case  is  still  involved  in  obscurity,  and  so  bo- 
•et  with  contradictory  and  apparently  incompatible  evidence,  that  its  satis- 
fictory  solution  is  at  the  present  moment  of  the  utmost  difficulty. 

"Tne  voluminous  ^ror^*-rf riff M J*  of  the  commij'sion  will  appear  in  due 
couwe.  Here  I  shall  merely  give  a  brief  summary  of  the  proceedings, 
prefacing  it  with  a  short  risumS  of  the  events  which  led  to  the  con- 
ference. 

"On  the  11th,  15th,  and  16th  of  April,  I  was  at  Abbeville,  where,  on  the 
Uth,  I  met  Dr.  Carpenter,  and  on  the  15th  M.  Quatrefagos.  I  communi- 
<?ated  to  both  my  then  impression,  subject  to  the  reserve  of  a  more  dctail<*d 
»tady  of  the  materials,  that  the  jaw  was  an  authentic  fossil,  and  on  the 
15tli  I  wrote  to  the  same  effect  to  my  friend  M.  Lartet,  to  whom  the  jaw 
*a.s  consigned  in  Paris.  On  the  10th  J)r.  Carpenter  gave  a  short  paper  to 
the  Royal  Society,  su]>porting  in  guarded  terms  the  authenticity  of  the 
^iiwovcry ;  and  on  the  2()th  of  Ajiril  M.  de  Qnatrefaires  communicated  to 
the '  Institut '  a  memoir  by  M.  Boucher  de  Perthes,  followed  by  descrip- 
tiTe  remarks  by  himself,  conveying  the  high  authority  of  his  opinion  m 
farour  of  the  jaw  being  a  true  fossil  of  gcoloi^iral  antiquity.  On  Saturday, 
the  18th.  immediately  after  my  return  to  London,  I  coninienccd  the  scru- 
tiny detailed  in  my  fornvr  letter,  and  on  the  2lst.  in  coTijundion  with,  or 
aided  by.  Mr.  John  Evans,  Mr.  Prcstwidi.  Mr.  Busk,  and  Mr.  Tomes.  I 
*nnved  at  the  results  which  are  there  stated.  That  day,  without  the  de- 
«y  of  a  post.  I  communicated  my  suspicious  to  M.  Lartet,  requrstiut^ 
him  to  make  them,  and  the   grounds  upou  which   they  were  founded. 
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known  to  M.  cle  Qnatrefages.  But  iihe  latter  had  already  given  in  liii 
aiBrniative  memoir  to  the  '  Inatitut '  the  previoua  day  (20th),  followed  ob 
tlic  27th  lilt,  and  4th  inst.  hj  sucoesfiiTe  notes  iu  the  aame  sense.  On  Uie 
25th  of  April « ni^  letter,  ^Titten  before  I  was  aware  of  M.  de  Quatrp&gn' 
first  communication,  appeared  in  your  columns.  Men  of  science  in  France 
and  England  wore  thus  suddenly  i>laced  at  direct  issue  on  a  grave  and  im- 
portant point,  which  excited  lively  general  interest  on  both  sides  of  tbe 
Channel.  But.  happily,  from  the  frankness  and  rapidity  of  the  oommoni- 
cations  interchanged,  there  existed  the  most  cordial  relations,  and  the  con- 
viction of  loyalty  and  good  faith  on  both  sides.  The  French  savanh,  tlie 
more  they  wont  into  the  case,  were  the  more  conTini^d  of  the  soondnefi 
of  their  concluRions,  while  their  English  opponents,  the  more  thcv  wei^lvd 
the  evidence  before  them,  were  the  more  strengthened  in  their  ctoubts.  A 
wordy  discussion  on  paper  would  have  wasted  time,  and  it  mu^t  have  been 
protra(;ted.  On  the  16th  inst.  I  received  an  invitation  from  M.  Lartct  to 
])rocccd  to  Paris  with  my  colleagues,  and  Dr.  Carpenter  got  one  from  M. 
dc  Quatrcfngos  to  the  same  effect, — the  parties  namc^  were  Messn. 
Prostwich,  John  Kvans,  Caipenter,  and  Falconer, — to  discuss  and  invecti- 

Sate  the  question,  along  witii  M.  de  Quatrcfages,  member  of  the  Institut; 
I.  Lartet,  nicnibcr  of  the  Geological  Society  of  France,  and  foreico 
member  of  the  Geological  Society  of  London;  M.  Delesse,  Profeswri^ 
Geology  to  the  Kcole  Sonnale,  Paris;  and  M.  Desnoyers,  member  of  the 
Institut.  Dr.  CarjK»nter  and  my  self  at  once  determined  to  accept  the 
invitation,  and  Mr.  Busk  agreed  to  ac(*ompany  us.  Un fortunate! v,  Mr. 
Evans,  the  strength  of  our  array  on  the  characters  of  ancient  flint-iin- 
plements,  could  not  go,  and  Mr.  Prestwich  was  imable  to  join  ns  aniil 
the  second  day  of  the  conference.  The  English  deputation  reached  Paris 
on  the  9th  inst.,  and  immediately  proceeded  to  business.  The  commii- 
Kiou  was  fonned,  consisting  of  the  parties  above  named,  aided  by  the 
following  French  saranfjf,  who  took  a  snare  in  the  i)roceediDgs  throughoul, 
viz.  M.  rAbl)o  Bourgonis,  M.  Gaudry,  and  M.  Alphonse  Milnc-Kdwunk 
At  \ho.  re({UC8t  of  the  English,  M.  Milne-Edwards,  member  of  the  Institut, 
and  the  eminent  zoologist,  courteously  agreed  to  iireside  over  the  com- 
mission. The  following  particulars  are  given  from  notes  and  recollec- 
tion, we  not  having  yet  received  a  copy  of  the  prorh-rcrbattx. 

**  The  first  two  meetings,  one  of  which  lasted  nearly  six  hours,  were  de- 
voted to  the  characters  which  distinguiph  genuine  flint-implements  of  an- 
tiquity from  modem  imitations.  The  English  deputies  presented  al>nut 
twenty  flint  hachrs  from  the  gravel-pit  of  Moulin-Quignon,  nnd  the  W4- 
jority  of  them  found  within  the  last  three  months,  the  whole  of  vhich 
they  insisted  bore  the  charactersof  comparatively  modern  manufac^l^p.  w 
great  vias  their  freshness  and  sharpness,  while  thev  were  wanting  in  the 
patina^  superHcial  incrustations,  dendrites,  and  rolled  edges,  one  or  m^re 
(»r  which,  as  a  general  rule,  stamp  the  majority  of  genuine  specimen?.  The 
French  members  of  the  commission  submitted  nearly  an  eiiual  nunihcr  "I 
n  similar  cast  from  Moulin-Quignon,  the  majority  of  whicn  also  the  Kn- 
trlish  regarded  as  unauthentic.  A  few  specimens  from  Moulin-QuijjnoTi, 
but  of  earlier  discovery,  were  presented  and  admitted  as  genuine  on  lx>th 
sides. 

•*  The  *  detached  molar  *  wliich  had  previously  been  sawn  up  by  me.  arnl 
upon  wliich  so  much  weight  was  restea  by  the  English  observers,  was  at 
once  abandoned,  by  the  consent  of  both  sides,  from  the  circumstance  that 
it  was  op<r»  tt>  (piestirMi  on  the  score  of  identification,  or  of  certainty  as  t*> 
ilH  origin.     This  in  the  secpiel  proved  to  be  immaterial. 

*'  The  characters  presented  by  the  jaw  itself  were  then  examined.    The 


FOKEiaK   INT£LLIG£VCX.  223 

*1i  matrix  enveloping  it  (mangano-ferru^nous)  was  regarded  on  the  one 
e  ^8  being  natural,  while  on  the  other  it  was  urged  that  it  might  have 
•n  laid  on  artificially.  The  jaw  was  carefully  sawn  acToss  by  Mr.  Busk, 
1  the  section  so  conducted  as  to  include  a  portion  of  one  of  the  fangs  of 
^  solitary  tooth.  The  black  coating  was  washed  off  readily  by  means  of 
popee,  and  the  residuary  spots  in  the  minute  hollows  were  removed  by 
I  aid  of  a  tooth-brush.  The  general  colour  of  the  washed  surface  was 
ight  buff,  mottled  with  brown  stains.  The  outer  surface  was  tolerably 
ooth,  presenting  little  indication  of  the  superficial  erosion  commonly 
m  in  old  buried  bones.  There  was  no  appearance  of  dendritic  patches 
her  on  the  exterior  or  within,  and  no  infiltration  of  metallic  matter. 
e  substance  of  the  bone  was  dry  and  friable,  especially  towards  the 
eolar  border ;  but,  on  the  whole,  it  was  tolerably  firm  under  the  jaw, 
d  the  fresh  section  afforded  a  distinct  odour  of  sawn  bone.  Jhe  in- 
•nal  canr>ellated  structure  was  of  a  faint  brownish  tinge,  and  the  cells 
«  from  any  incrustation.  The  most  remarkable  appearance  observable 
the  section  was  the  lining  of  the  dental  canal  with  a  thin  layer  of  fine 
ej  sand,  free  from  admixture  with  the  black  metallic  matrix  which 
xked  up  the  orifice  of  the  canal  below  the  condyle.  The  section  of  the 
ng  showed  that  the  dentine,  so  far  as  exposed,  was  white,  and  in  no  re- 
ect  different  from  that  of  a  recent  tooth.  The  enamel  was  white  and 
illiant.  The  socket  towards  the  upper  part  was  not  completely  tilled  by 
e  fang,  and  the  interval  was  partially  occupied  by  black  matrix  and 
ndy  particles.  The  above  descriptive  remarlcs  are  extracted  froua  the 
>tes  of  Mr.  BiLsk.  The  commission  was  too  pressed  for  time  to  wait  for 
chemical  analysis. 

"  Here  terminated  the  labours  of  the  commission  at  Paris  on  the  11th 
St.,  and,  BO  far,  no  point  had  been  established  to  shake  the  confi- 
>nre  of  the  English  members  on  the  soundness  of  tlieir  doubts  as  to  the 
itheiiticity  of  the  flint  haches  and  of  the  human  jaw.  Two,  at  least,  of 
e  four  French  members  frankly  and  openly  admitted  the  effect  which 
e  evidence  yielded  by  the  section  of  the  latter  had  produced  on  their 
ew8 ;  and  had  the  inquisition  been  carried  no  furtlicr,  it  is  probable  that 
e  result  would  have  been  a  verdict  of  *  not  proven.*  But,  happily  for 
e  interests  of  truth,  the  President.  M.  Milne-Edwards,  had,  after  the 
we  of  the  second  seance,  proposed  that  the  commission  should  visit 
bbeville,  to  examine  on  the  spot  the  evidence  as  to  iho  gisent ant  in  which 
e  haches  and  the  jaw  were  asserted  to  have  been  found.  From  the  mo- 
int  when  the  commission  got  to  Abbeville,  the  whole  aspet't  of  the  case 
w  changed.  A  party  of  sixteen  workmen  were  employed  from  7  a.m. 
5  p.m.  with  pickaxes,  under  the  closest  inspection,  to  cut  into  the  un- 
sturbed  body  of  the  section,  and  during  the  course  of  the  day  five  flint 
•^^c*  were  discovered  in  situ  under  circumstances  which  made  it  impos- 
)le  to  doubt  the  authenticity  of  their  natural  position  in  the  cliff.  I  was 
eye-\utncss.  with  many  others,  to  the  disengagement  of  two.  And 
iat  struck  the  English  members  with  especial  force  was,  that  of  these 
c  haches  only  one  presented  the  characters  which  they  held  to,  as  dis- 
K'tivo  of  genuine  specimens  of  great  antiquity ;  the  other  four  were 
entical  in  their  general  appearance  with  those  which  in  the  previous 
x^tin^s  of  the  conference  they  had  considered  to  bo  unauthentic.  If  the 
rraer  were  adiudgcd  to  be  authentic,  the  decision  carried  with  it  the 
fter  which  had  been  rejected.  The  e\ndence  regarding  the  occurrence 
the  jaw  in  the  '  black  band  '  was  tlien  considered,  and  it  appeared  to  be 
pported  by  such  direct  testimony,  that  it  was  unanimously  accepted  by 
'c  commission. 
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"  Durinfif  the  laBt  two  days  tbe  Englieih  members  were  reduced  to  time, 
Dr.  CarpcQt4;r  havinc;  returned  to  London.  At  the  final  meeting,  held  on 
the  13th  inflt.,  the  following  concluBions  were  adopted : — 

*"  M.  Ic  Prdsident,  aprt!^  avoir  resumd  la  discussion,  met  auz  voix  In 
conclusions  suivantcs : — 

**'!.  La  machoirc  en  question  n'a  pas  6i6  introduite  fraudulensemnit 
dans  ]a  earriere  du  Mouliu-Quignon ;  elle  existait  prealablement  dans  Fen- 
droit  ou  M.  Boucher  dc  Perthes  Ta  trouv^  lo  28  Mars  dernier.  Cette 
conclusion  a  6t6  adoptee  a  Tunanimit^. 

"  *  2.  Tout  tend  n  faire  nenser  que  le  d6p6t  de  cette  mftchoirc  a  6te  con- 
tern  norain  de  celui  d<*H  cailloux  et  autres  matcriaur  qui  constituent  Vkom 
argilo-graveleux,  de^ignd  sous  le  nom  do  '  couche  noire,*  laquelle  rppoK 
iinmediatcment  sur  la  craie.  Cette  conclusion  a  ^t^  adopts  par  touslei 
memhres  pr<58entR,  a  Tcxccption  de  MM.  Falconer  et  Busk,  qui  r^nrent 
leur  opinion  jusiju'a  plus  ample  informd. 

*'  *  3.  Lcs  silex  tuill^s,  en  forme  de  haches,  qui  ont  6x6  pr^sent^  a  la  re- 
union comme  ayant  6t6  trouv^s  vers  la  mdme  6po(]ue  dans  les  partioi 
iiiferieures  de  la  carriOre  du  Moulin-Quignon,  sout  pour  la  plupart,  siium 
tons,  bien  authcntiques. 

"  *  Cette  3cme  conclusion  a  ^t^  adopts  par  toutes  les  personnee  pr^ 
sentes  sauf  par  M.  Falconer,  cjui  ri^serve  son  opinion  jusqu'h  plus  ample 
infornKS. 

'**!.  II  n*y  a  aucune  raison  suffisante  pour  r6voqner  en  doute  la  con- 
temporaneite  du  depot  dcs  silex  taillds  avec  celui  de  la  mdchoirc  trouree 
dans  la  *  couche  noire.' 

'*  *  Cette  proposition  est  adoptee  par  tons  les  membres  de  la  rdunion  siuf 
par  MM.  falconer  et  Busk,  qui  desirent  reserver  leur  opinion.' 

"  Before  signing  the  proch^rcrbal,  I  handed  in  to  the  President  thefol- 
loA  iiig  memorandum,  to  be  appended  to  the  report,  as  embodying  my 
opinion  upon  the  whole  case: — 

**  *  T  am  of  o])inion  that  the  finding  of  the  human  jaw  at  Moulin- (Juignon 
is  authentic ;  but  that  the  chanicters  which  it  presents,  taken  in  connection 
with  the  conditions  under  which  it  lay,  are  not  consistent  with  the  mM 
jaw  being  of  any  very  great  antiquity.  *  H.  Falconer. 

"  '  Ahhrville,  Maif  \\V 

*'i\[r.  Busk  also  handed  in  a  memorandum,  different I3'  worried,  bnt 
virtually  to  the  same  effect  as  regards  tlie  ((uestion  of  antiquity. 

**  The  above  is  a  bare  outline  of  the  principal  features  of  this  remarkable 
iiKpiiry.  The  full  discussion  of  the  bearing  and  import  of  the  conflicling 
evidence  on  the  various  points,  and  of  the  geological  que8ti<ms  involved  in 
the  case,  must  be  given  elsewhere.  It  will  be  seen  that  in  the  judjfin<*i;t 
of  Svmie  of  those  concerned  in  it  the  question  of  the  anti({uit3'  of  therelif 
Ktill  remains  to  be  determined. 

**  T  have  only  to  add  that  we  were  received,  both  at  Paris  and  AhheWH^ 
by  the  eminent  French  saranfjt  with  whom  we  were  brought  in  contart.  in 
the  most  cordial  and  friendly  spirit ;  and  the  conviction  was  recipro<al 
that,  throughout,  both  sides  were  influenced  solely  by  an  earnest  desire  to 
arrive  at  the  truth.  Sir,  your  obedient  servant, 

"H.  Falconer,  F.K.S. 

"21,  Park  Crescent,  S.W.,  May  19. 

**  P.S.  Dr.  Carpenter,  although  named  as  a  commissioner,  both  in  the 
French  and  English  accounts  of  the  proceedings,  wishes  it  to  be  under- 
stood that  he  took  no  part  in  the  discussion  upon  the  flint  harhett,  afj  to  tlie 
genuineness  of  which  he  did  not  consider  himself  com])etent  to  form  an 
pinion ;  but  he  had  been  sufDcieutly  impressed  bv  the  unanimous  cod' 
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-viction  of  the  English  experts  as  to  their  modem  character,  to  have  como 
te  doubt  his  original  belief  in  the  authenticity  of  the^'ato.  H.  !F." 

We  will  now  return  to  M.  de  Quatrcfages*  paper  before  the  Freiioli 
.Academy,  as  the  particulars  are  interesting,  and  one  point  is  worthy  of 
90me  consideration. 

*'  The  jaw  was  found  ...  in  an  undisturbed  quaternary  deposit  at  Mou- 
lin-Quignon,  near  Abbeville.    Below  is  the  section  of  the  beds : — 

"Section  at  Moulix-Quiokon. 

Metres. 
X.  Coating  of  vegetable  earth 0*30 

2.  Undisturbed  earth,  grey  sand  niLxed  with  broken  flints      .     .     .    0*70 

3.  Tellow  argillaceous  sand  mingled  with  large  flints  slightly  rolled, 

resting  on  a  bed  of  grey  sand       150 

4.  Yellow  ferruginous  sand,  flints  more  or  less  rolled  like  the  pre- 

ceding«  below  ixhich  is  a  bed  of  sand  less  yellow.     In  this  bed 
have  been  found  fragments  of  teeth,  etc.,  of  Elephas  prhnigenius 

and  flint'implements 1*70 

6.  Black  sand,  argillo- ferruginous,  colouring  the  hand  and  adhering 
to  it,  apparently  containing  organic  matters ;  small  pebbles 
more  rolled  than  in  the  superior  beds  ;  fossil  human  jaw      .     .     0*50 

4-70 
6.  Bed  of  chalk  on  which  reposes  the  bod  of  black  argillaceous  sand 
at  a  depth  of  5  metres  below  the  surface. 

"The  argillo-ferruginous  bed  in  which  the  jaw  was  found  varies  in 

phctt  from  0*30  to  0'(>0  metre  in  thickness.     No  part  of  it  is  confounded 

^ith  the  beds  above,  and  it  follows  all  the  undulations  of  the  chalk  under 

It;  thus  it  may  be  said  to  lie  at  a  depth  of  from  4  to  5  metres  from  the 

.    Bvface.  .  .  . 

"The  jaw  is  in  a  remarkable  state  of  preservation.  It  does  not  a]>pear 
to  be  at  all  rotted.  The  extremity  of  the  coronoid  aj>oi)hysis  itself  is 
iiilact.  This  fact  would  make  one  think  it  had  not  come  from  far,  and 
W(mld  give  the  hope  that  there  may  yet  be  found  some  other  part  of  the 
akelcton  of  which  it  formed  part.  M.  de  Perthes  luus  desired  that  the 
greatest  respect  may  be  j)ai(i  to  the  (fauffuc  which  still  adheres  to  sonic 
pmnts  of  the  surface  ;  he  has  washed  the  extremity  of  the  coronoid  ano- 
pbyaii  and  a  part  of  the  head  of  the  condyle.  Inhere  one  perceives  that 
tlie  brown  tint  which  the  whole  bone  presents  has  not  penetrated  deeply. 
Grwel-atones  washed  with  care  have  presented  a  similar  pe^ruliarity. 
Theaoffj^tt^  conceals  some  details,  especially  on  the  internal  side;  but  it 
fnmits,  however,  a  sufficiently  complete  study.  "When  we  examine  this 
Jiw,  we  are  at  once  struck  with  two  peculiarities-  -the  angle  formed  by 
the  horizontal  ramus  and  the  ascend mg  ramus  is  extremely  ojjcn ;  the 
fourth  molar,  which  alone  is  in  place,  is  slightly  inclined  fon)\ard.  These 
two  traits  had  been  even  somewnat  exaggerated  in  a  drawing  which  was 
fint  sent  to  me,  and  perhaps  to  this  cause  is  due  the  attention  >\hieh 
from  the  first  they  have  elicited  from  me.  Should  m  e  see  there  a  raee- 
claracter  P  Before  examining  in  this  point  of  view,  let  us  remark  that  for 
ttian,  as  for  animals,  the  comparative  osteology  of  races,  in  respect  to  de- 
tiils,  is  still  very  little  advanced.  It  is  a  new  stud}-,  to  >Ahich  paheontolo- 
Rirti  are  necessarily  put  as  well  as  anthropologists,  by  reason  of  the  facts 
iluch  tend  to  bring  into  contact  the  history  of  animals  and  that  of  man. 
^obtuseness  {ouverture)  of  the  angle  of  \\hich  I  speak  is  one  of  those 
YOL.  Ti.  2  a 
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trnitA  tliat  n^o  and  perliaps  otlior  circumstauces,  and,  moreover,  even  in- 
dividual conditions,  cause  coiiBiderahly  to  vary.  AinonKst  the  speHmens 
in  tlie  gallery  of  tlie  !^Iuaeiim,  I  have  found  that  in  one  head  of  an  £<iqui- 
maux  it  is  perhaps  mu<^h  greater  than  in  the  jaw  from  Abbeville,  whiht  in 
another  head  of  the  same  race  it  is  nearly  straight.  I  have  elsewhere 
found  in  diiferent  races  other  examples  of  an  angle  as  obtuse,  and  of  ana- 
logous variations.  A  fresli  study  and  exact  measurementa  taken  of  many 
individuals  of  different  ages  and  races  are  still  necessary. 

"  Is  the  inclination  of  the  tooth  a  race-character?  It  is  easy  to  answer 
this  question  by  exomining  the  alveoles  of  the  incisors  still  intact.  Tliese 
prove  a  vertical  implantation.  The  inclination  of  the  incisors  has  certainly 
nothing  diflerent  from  what  we  observe  in  races  the  most  strongly  ortho- 
gnathous.  This  is  a  von-  important  fact,  for  it  t^nds  to  resolve  a  contested 
question.  Some  antliropologists,  amongst  whom  are  men  that  I  rc^»cct 
equally  for  their  judgment  and  science,  have  thought  that  the  ncfrros— 
that  is  to  say,  races  essentially  ])rognathic — should  be  nearer  the  primitive 
type  of  humanity,  and  that  the  superior  races  have  taken  their  birth 
through  a  progressive  development ;  that  they  are,  in  consequence,  poste- 
rior to  the  negro.  Now  in  1861,  in  my  lectures  at  the  Museum,  I  laboured 
to  show  that  present  science  furnished  but  few  facts,  and  those  vague  and 
conjectural,  on  the  characters  possessed  b}'  primitive  man  ;  but  that  it 
pemiitted  us  to  s])ecifv.  almost  with  certainty,  some  of  those  which  he  did 
not  possess.  In  dwellmg  u])oii  the  phenomena  of  Atavism,  and  on  the  prin* 
eij)les  of  philology,  I  believed  I  was  able  to  affirm  that  the  negro  race  wa« 
not  the  first  to  aj)])ear;  that  the  white,  however  high  he  might  carry  Iwi'k 
his  genealogy,  would  never  find  the  negro  amongst  his  ancestors.  The 
orthognathism  of  the  Abbeville  fossil  adds  one  argument  to,  and  more  serioa^ 
than  those  which  T  had  then  estimated.  The  man  to  whom  this  j:i\r  b^ 
longed  was  the  contemporary  of  elephants  and  rhinoceroses  which  hare 
become  extinct,  if  we  may  admit  the  opinion  of  many  eminent  geub;(i>t>' 
In  any  cnso,  it  reinnins  at  ]>rcscnt  the  representative  of  the  most  ainient 
races  known;  and  nothing  in  the  disposition  of  hia  teeth  indicate?  tht 
prognatliism  \Alii('li  is  the  essential  cliaracter  of  all  the  negro  races,  and 
which  they  transnn't  in  inter-breeds  with  such  great  persistence. 

*•  I  believe  myself,  then,  more  and  more  authorized  to  repeat,  that  the 
negro  and  the  white  represent  the  extreme  modifications  of  a  j)riniitive 
t>7»e  which  was  ])l;iced  somewhere  between  the  two.  As  to  the  inclina- 
tion of  the  molar  in  th(^  Abbeville  fossil,  there  is  certainly  nothing  charac- 
teristic  in  it.  On  the  one  hand,  I  have  found  analogous  facts  in  many 
heads  of  diflerent  rnees  in  the  collections  of  the  Museum.  f)n  the  other 
hand,  the  inclination  n])pears  to  me  to  be  here  the  result  of  an  accident. 
The  m-'lar  placed  in  front  of  that  which  remains  had  ftdleii  out  while  the 
individual  wn><  living.  The  alveolus  has  been  fdled  up  by  the  process  ot 
ossificilion  which  takes  place  in  thai  case.  One  comprehends  that,l)efon' 
this  tilling  in,  the  tooth  placed  behind  the  void  c(uild  be  pushed  or  drawn 
easily  in  the  dirijclion  vAnere  it  no  longer  finds  the  usual  support. 

*•  t)r  Fnlc<mer,  with  whom  I  had  the  advantage  of  examining  the  jaw", 
was  forcibly  struck  w  ith  tlu»  fV»llowing  peculiarity.  The  edge  of  the  aiiirh' 
of  the  jaw  and  the  ])oslerior  portion  of  the  inferiorborderof  the  horizontal 
ramus  cnrve<l  slightly  inwards.  The  internal  base  of  the  bone  presciiti-d 
thus,  below  the  ol>li(juo  line,  a  sort  of  cannl,  or  rather  of  large  gutter.  c\' 
tending  as  far  as  the  vicinity  of  the  chin,  and  sensibly  more  pronounced  than 
it  was  in  a  modern  jaw  ])laced  by  a  dentist  at  our  sen-ice.  I  have  sought 
in  this  rcsjtect  for  fiiets  which  might  be  aflbrded  by  the  gallery  of  anthro- 
pology.    I  have  found  very  marked  traces  of  inversion  inwards  of  the 
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n^lc  or  the  jaw  in  a  Ben^leso,  a  Javanese,  and  a  Bellovacian  (Belgian) ; 
ndicatious  only  in  a  Laplander,  a  young  negre88,  and  an  pjKy])tian  mummy. 
a  opposition  to  this,  an  aged  Kg^ptian  mummy  and  a  JN ew  Caledonian 
mvc  exhibited  this  trait  very  decioedly,  and  in  a  Mnlay  of  Batavia  it  is 
IS  marked  as  in  our  fossil,  or  very  little  loss.  Thus  different  human  races 
nresent  all  degrees  of  this  character :  but  at  the  same  time  the  inverse 
^baraeter  presents  itself  in  the  majority  of  individuals  of  all  races.*  Wow 
*oraparisous  are  necessary,  without  doubt,  to  appreciate  the  value  and  the 
ligDification  of  these  characters. 

*•  To  iihat  causes  belong  these  contrary  dispositions?   Without  wishing 

to  be  too  positive,  I  see  in  them,  at  present,  tlie  etlect  of  tlie  action  of  tiie 

masiteter  acting  outside,  and  of  the  internal  pter}'goid  acting  inside.  The 

relative  weakness  of  the  latter  explains  why  the  masaeter  ordinarily  pre- 

fails.    Their  accidental  preponderance  would  l)e  cai  scd  by  the  habit  of 

anmUnff  the  food,  a  habit  which  persons  advanced  in  age  of^eu  have. 

This  last  observation  was  made  by  M.  Jacnuart,  Assistant  T^'aturaliKt  to 

the  Chair  of  Anthropology.    As  to  the  canal  or  gutter,  we  only  see  there 

an  exaggeration  of  tnat  wliich  exists  normally.    It  is,  indeed,  at  this  point 

that  we  find  the  channel  designed  to  contain  the  submaxillary  gland.   The 

inflection  of  the  edge  of  thel)one  alone  renders  it  more  prominent  and 

deeper.    The  same  sarant  called  my  attention  in  a  si)ecial  manner  to  the 

fenn  of  condyle.    The  inferior  internal  border  of  its  bead  is  here,  indeed, 

very  little  marked.    Its  head  is,  moreover,  perhaps  more  rounded  and 

larger  outwards  than  ordinary ;    but  these  peculiarities  cannot  be  con- 

udercd  as  essential  characters.    In  the  same  race  very  ^reat  diiierences 

inay  be  noticed.     In  the  Tahitians  and  the  New  Caledonians  the  head  of 

the  condyle  is  sometimes  nearly  triangular,  with  one  of  the  sides  of  the 

triangle  placed  outwards,  and  one  of  the  angles  inwards.     Lastly,  may  not 

age  here  again  exercise  an  influence  P     I  would  say  as  much,  from  the 

great  opening  that  the  sigmoid  Sc/tancrure  presents.     AVe  see  thus  how 

sianv  studies  and  comparisons  should  still  be  made  before  pronouncing 

wi  the  real  value  of  the  ])eciiliarities  which  the  Abbeville  jaw  presents. 

"Thanks  to  M.  Larlet,  I  have  been  able  to  compare  alreaJy  this  jaw 
^iih  a  median  portion  of  the  same  bone,  found  by  him  in  the  rubl>ii*h 
{^^Uaiif)  of  the  cavern  of  Auriguac,  and  will'  the  body  of  the  same  bone 
disforered  by  M.  de  ^'ib^ay.  in  the  cavern  of  Arcy.  M.  Pruner-I3ey 
kindly  joined  M.  Lartet  in  the  comparative  examination  that  we  made 
of  these  precious  remains.  On  all  points  wo  concurred  in  the  same  opi- 
nions. 

/*  In  the  portions  common  to  them  all,  these  three  bones  presented  slight 
differences,  but  lUso  resemblances.  Thus  the  canal  or  gutter  I  spoke  of 
juat  now,  was  distinguished  from  that  in  the  Aurignac  jaw,  as  well  ns  from 
that  in  the  Arcy,  inasmuch  as  it  appeared  perhaps  a  little  more  decided 
there  than  the  former.  .  .  . 

"In  ri»spect  to  the  Abbeville  jaw,  it  appears  to  all  three  of  us  to  be 
vorj*  probably  that  of  an  au;ed  individual,  and  in  any  case,  of  small  size, 
or  approaching,  at  most,  middle  stature. 

"1  will  add,  that  in  this  jaw  there  is  absolutely  nothing  that  supports 
the  ideas  entertained  by  some  adventurous  minds,  who  make  out  man  to 
he  descended  from  the  aj)e  by  means  of  successive  moililications.  This 
jaw  is  somewhat  more  feeble  than  strong;  altogether  characteristic  of 
Jnan;  and  it  has  nothing  of  the  ferocious  phi/sii>(jitoini/s  if  I  may  be  per- 
mitted the  expression,  that  is  sometimes  displayed  in  the  same  part  ot  the 
skeleton  in  existing  rac-es. 

*  Dr.  Falcuucr  caiue  iudcpcudently  to  the  tame  coucliuious. 
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'*  In  conclusion,  we  may  readily  observe  in  the  lower  jaw b  of  iudiTiduali 
of  our  own  time  difTercnces  as  much,  and  more,  markea  than  any  of  those 
which  distinguish  the  Abbeville  jaw  from  many  of  the  jaws  in  the  Miueam 
collections.  In  other  words,  these  differences,  in  every  respect^  are  vithin 
the  limiU  qf  variation  in  existing  races." 

At  the  opening  meeting  of  the  Anthropological  Society,  on  the  SSnd 
February  last,  Mr.  Mackie  commented  m  strong  terms  on  the  evidence  of 
the  geological  human  remains,  pointing  out  that  the  Engis  and  otha 
oldest  fossil  skulls  indicat<?d  a  higlier  grade  of  man  than  one  would  expert 
as  a  link  of  the  human  race  with  the  gorilla ;  and  that,  moreover,  the  geo- 
logical evidence,  truly  put,  showed  primitive  man  as  an  intellectual,  though 
it  might  be  as  the  flint-implements  indicated,  a  very  inexperienced  and  un- 
tutored being  ;  whilst  of  the  gorilla,  which  the  transmntationista  admit  to 
be  man's  nearest  link  with  the  brutes,  not  a  single  fragment  had  been 
found.  Stating,  however,  his  belief  in  the  unity  of  Creation,  he  said  he 
thought  that  if  the  link  between  man  and  the  inferior  animals  were  ever 
traced,  it  would  be  found  to  be  short  and  sudden — at  most  a  thread-like 
lino  of  strongly  variable  descent,  rather  than  a  general  gradual  improre- 
ment  of  any  oreed  of  apes,  as  is  supposed  by  the  Darwinian  hypothesii  of 
a  transmutation  of  species. 

It  is  to  be  regretted  that  the  Society's  report  of  this  meeting,  published 
in  the  Anthropological  Journal,  does  not  record  what  he  said,  but,  in  s 
sliort  and  iut^orrect  paragraph,  attributes  words  to  him  he  never  spoke. 

It  is  not  a  little  snigular  that  within  a  month  the  evidence  from  the 
Abbeville  gravels  should  add  direct  testimony  to  this  opinion. 

At  the  sitting  of  the  Paris  Academy,  on  the  18th  ultimo,  M.  Mib^ 
Edwards  gave  an  account  of  the  proceedings  of  the  commission  at  Abbe- 
ville. The  'Institut'  adds:  **The  jaw  exhibited  before  the  Academj, 
the  flint-implements  which  accompanied  it,  have  been  truly  found  in  tne 
bed  vailed  diluvial,  at  Moulin-Quignon,  near  Abbeville.  We  purposely 
say.  in  the  bed  culled  diluvial,  for  although  all  controversy  has  ceased  in 
resj)ect  to  the  discovery,  many  geologists,  at  the  head  of  whom  is  M.  Elie 
de  Beaumont,  contest  the  diluvial  nature  of  the  deposit  in  which  the  dis- 
covery has  been  made.  M.  Klie  de  Beaumont  declared  in  a  very  explicit 
manner,  aller  having  heard  the  reports  of  M.  Milne-Edwards  and  of  M. 
de  Q.uatrefages,  that  according  to  his  opinion  the  dejwjsit  at  Moulin- 
Quignon  is  not  JJilnvium  but  a  deposit  belonging  to  the  formation  which 
he  designated  a  long  time  ago  as  the  *  terrain  nieuble  des  pentes,'  that  is,  a 
kind  of  Post-Diluvium  formed  not  by  marine  nor  fluviatilc  alluvia,  but  by 
simple  weather-action,  and  much  later,  or  posterior,  to  the  alluvia  known 
by  the  term  Piluviura.  The  human  jaw,  the  object  of  so  much  study, 
would  lose,  then,  in  losing  its  antiquity,  a  great  part  of  the  importance 
that  it  would  have  had  if  the  de])Osit  was  indisputably  recognized  as  being 
diluvial ;  for,  according  to  M.  Elie  de  Beaumont,  it  is  a  simple  relic  of  the 
perioil  known  as  the  stoiie-nge,  and  the  antiquity  of  which  does  not  go 
further  back  than  80(H)  or  KKX)  years.*'  This  idea,  however,  remains  to  be 
])roved  ;  or,  at  least,  after  Mr.  Prestwich's  account  of  the  district,  it  is  neces- 
sary should  have  the  geological  evidence  put  before  us  before  we  accept 
this  conclusion. 
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Geological  Society. — Anril  1. — The  Rev.  Dr.  O.  Hecr,  Professor  of 
k>tany  in  Uie  University  of  Zurich ;  Sij^nor  P.  Savi,  Professor  of  Geology 
a  the  University  of  Pisa ;  Signor  G.  Ponzi,  Professor  of  Comparative  Ana- 
omy  and  Physioloj^y  in  the  University  of  Eome ;  Dr.  J.  Leidy,  Professor 
HF  Anatomy  in  the  University  of  Pennsylvania ;  II  Marchese  Pareto,  of 
Tenoa ;  and  Professor  A.  Daubrde,  of  the  Jardin  dcs  Plantes,  Paris,  were 
elected  Foreign  Correspondents. 

The  following  communication  was  read : — "  On  recent  Changes  in  the 
Delta  of  the  Ganges.*'    Bv  James  Fergnsson,  Esq.,  F.K.G.S. 

Before  describmg  the  local  phenomena  of  the  Ganges,  the  author  ex- 
plained, first,  the  laws  that  govern  the  extent  of  the  oscillations  in  reaches 
of  rivers,  either  laterally  or  in  the  direction  of  their  course  ;  secondly,  the 
causes  operating  to  raise  the  banks  of  rivers  flowing  through  very  flat 
plains  above  the  level  of  the  country  at  a  little  distance  from  their  margins ; 
and  lastly,  the  immense  relative  thickness  of  the  early  deposits  in  deltas 
OTer  Uiose  of  later  periods,  when  the  conditions  of  the  river  had  come  more 
nearly  in  dtquilibrium, 

Mr.  Fergusson  then  proceeded  to  point  out  that  in  historical  times  the 
Brahmapootra  and  Ganges,  on  entering  the  plains  of  Bengal, — passing 
Goalparah  and  Eajmahal  respectively, — ran  originally  to  the  sea  in  a  nearly 
doe  north  and  south  course,  parallel  to  one  another.  This  symmetry  was 
first  disturbed  by  the  upheaval  of  the  Modoporo  jungle,  north  of  Dacca, 

S  which  the  Brahmapootra  was  diverted  in  a  south-eastern  direction  into 
e  depression  known  as  the  Sylhet  Jheels,  which  were  the  result  of  the 
upheaval  just  described,  lie  then  further  explained  how  the  river,  having 
filled  up  these  Jheels,  had  returned  to  its  former  bed  within  the  limits  of 
the  present  century. 

Tue  paper  then  described  the  eflect  this  change  had  already  produced  in 
reopening  the  rivers  of  the  western  half  of  the  delta,  and  showed  that,  if 
it  were  maintained,  it  would  have  the  eil'ect  of  so  raising  the  eastern  half 
as  to  restore  the  course  of  the  two  great  rivers  very  nearly  to  the  position 
they  occupied  before  the  disturbance  above  alluded  to. 

The  next  point  adverted  to  was  the  gradual  retrocession  of  all  the  mouths 
of  the  tributaries  of  the  Gauges,  in  consequence  of  the  tilting  back  of  the 
plain,  by  the  gradual  rise  of  the  deltaic  plains. 

Mr.  Fergusson  then  stated  that  he  conceived  we  had  sufficient  historical 
indications  to  show  that  within  the  last  5CKX). years  the  plain  of  Bengal  has 
heen  nearly  in  the  same  condition  that  the  valley  at  Assam  now  is, — a 
jungly  swamp,  with  only  a  few  habitable  spots  here  and  there  on  the  banks 
of  t£e  larger  rivers. 

The  last  phenomenon  alluded  to  was  the  **  swatch  of  low  ground  "  in 
the  Bay  of  Bengal.  This  was  ascribed  to  the  action  of  the  tides,  which, 
being  accelerated  on  either  shore  of  the  bay,  acquired  a  rotatory  motion 
It  the  sand-heads,  and,  meeting  in  the  centre  of  the  bay,  scooped  or  swept 
out  this  depression  in  the  centre,  and  by  this  action  prevented  the  growth 
of  the  delta  seaward  to  the  extent  that  would  otherwise  take  place. 

April  22nd. — 1.  **  On  the  Gneiss  and  other  Azoic  Rocks,  and  on  the 
superjacent  Palaeozoic  Formations  of  Bavaria  and  Bohemia."  By  Sir  K.  I. 
Murchison,  K.C.B. 

The  recent  important  discover^'  by  M.  Giimbel  of  a  representative,  near 
flof,  of  the  primordial  zone  of  the  Silurian  basin  of  Prague,  induced  the 
*uihor  to  obtain  sonic  further  particulars  regarding  the  older  rocks  of 
Bavaria  and  Bohemia ;  and  a  large  part  of  this  communication  referred  to 

^he  Bketch-map  and  section  supplied  to  him  by  that  gentleman. 
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One  of  Sir  Roderick's  principal  objects  in  exploring  tliis  region  wu  to 
couvincc  himself,  if  posisible,  of  the  existence  of  a  fimdamental  gneiss  of  u 
high  antiquity  as  the  Laurentian  rocks  of  Canada  and  Scotland,  and  of 
the  truth  of  M.  Giimbers  view  of  the  distinction  of  the  gneiss  into  older 
and  younger ;  but,  after  a  Kurvey  ^f  the  whole  district,  he  was  unable  to 
distinguish  auy  order  of  superposition  between  its  two  members,  the  so- 
called  juungcr  gneiss,  in  one  extensiye  tract  near  the  Danube,  dipping, 
according  to  M.  Giimbcl,  under  the  older ;  and  their  variable  strike  ren- 
dered it  as  difficult  to  jud^c  by  that  character  as  hy  their  dip,  its  directioo 
in  some  places  being  at  right  angles  to  what  it  is  in  others.  For  the  pre- 
sent, therefore,  though  with  the  greatest  respect  for  the  labours  of  M. 
(liinibel,  ho  cousiders  the  gneiss-rocks  to  constitute  one  great  series,  it 
being  certain  that  the  two  varieties  are  not  separated  by  any  different  in- 
ter\'ening  sediment,  as  in  the  north-west  of  Scotland. 

A  clour  illustration  of  the  whole  ascending  succession  is  afforded  by  the 
order  of  superposition  exhibited  in  M.  Giimbers  section  from  Hof  to  Selb, 
a  dLstanco  of  about  seven  or  eight  miles.  Gneiss  is  there  seen  resting 
against  granite,  and  passing  up  into  mica-slate  underlying  concretioosrjr, 
ciunrtzose,  chloritic  masses,  which  form  the  base  of  the  Urthonschiefer. 
This  primary  clay-slate  is  followed  by  quartzites  and  black  rooiing-slste, 
in  the  latter  of  which  the  fossils  of  the  Silurian  primordial  sone  of  fisr- 
runde  occur,  and  ultimately  by  other  Silurian,  Devonian,  and  Lower  Cl^ 
boiiifcrous  strata  in  conformable  succession,  the  latter  passing  con formablj 
upwards  into  mountain  limestone,  which  is  shown  to  be  quite  unconfonn- 
able  to  the  Upper  Carboniferous  of  Germany.  In  the  remaining  north- 
west portion  of  the  section  the  strata  are  repeated  in  inverted  successicm, 
Laving  been  dislocated  by  the  intrusion  of  igneous  rocks. 

Sir  Boderick  next  adverted  to  the  question  of  the  parallelism  of  ih» 
Silurian  rocks  of  Bohemia  with  tliose  of  Britain,  pointing  out  that  the 
Austrian  Geoloj^ieal  Survey,  whose  new  map  he  exhibited,  had  ailoptLil, 
lor  this  occasion  only,  the  colours  used  by  the  Geological  Survey  of  Greai 
Britain  ;  and  lie  stated  his  belief  that  too  close  a  parallelism  between  tbe 
Bubibrmatioiis  Lad  been  atteiuptcd.  and  that  the  parallelism  of  such  Iatjl^ 
groups  only  as  Lower  and  Uj)i)er  Silurian,  as  proposed  by  Barraude,  with 
a  possible  interi.>olatiou  of  "  Middle  Silurian,"  could  be  maintained. 

The  author  then  contrasted  the  al)senec  of  Devonian  and  Lower  Car 
boniferous  rocks,  ('cnipled  with  the  full  development  of  Lower  and  Upinrr 
Silurian  life,  in  Bohemia  with   the   fuller  aud   unbroken  succesfiion  m 
Bavaria,     lie  concluded  by  observing  that  tlie  conformable  succwsionof 
strata  in  Bavaria  aud   other  tracts  shows  the  existence  of  beds  which 
bridjje  over  the  gaps,  represented  bv  unconformities,  that  occur  in  the 
Britisli  series  ;  and  i)ointedly  adverted  to  the  two  facts,  that  the  enornioua 
tliiekness  of  cLiy-slate  beneath  the   primordial  zone,   though  uualtered 
over  large  areas,  had  aflTorded  no  vestiges  of  life,  and  that  the  transitioniu 
groups  of  strata  uniting  two  great  systems  had  not  afforded  in  any  couuirV 
a  link  connecting  one  class  of  animals  with  another. 

2.  "  rs  otice  of  a  Section  at  Mocktree."     By  R.  Lii^htbody,  Esq. 
The  lower  portion  of  this  section  was  stated  to  exhibit  the  AymestrV 
limestone,  with  its  characteristic  honeycomb  structure,  and  showing  at  ii^ 
iil)j>er  limit  a  i)asin-shaned  depression  containing  beds  of  sandy  clay  dc|)C7' 
sited  oaraHel  to  its  sid'js,  ana  unconformable  to  the  Ayiuesiry  limestouff 
thou<;Ii  at  a  little  distance  from  the  trough  this  unconformity  di8apj)ears- 
These  argillaceous  beds  contain  Lower  Ludlow  fossils,  though  they  over^ 
lie  the  Aymestry  lim«'stone ;  the  author  consequently  proposes  that  the* 
latter  term  should  no  longer  be  used  as  a  separate  subdivision.     He  akc^ 


PROCEEDINGS   OF   GEOLOGICAL   SOCIETIES.  231 

remarked  that,  in  consequence  of  a  fault  brin^in;;  the  Uui>cr  and  Lower 
Ludlow  beds  against  one  another,  without  having  altered  their  dip,  ijiany 
fossils  have  been  stated  to  occur  in  the  Upper  Ludlow  which  really  belong 
to  the  Lower. 
The  following  specimens  were  exhibited : — 

A  specimen  of  Vitiate  yetohnJdii^  a  new  Octopod,  from  Mount  Lebanon, 
by  J.  de  C.  Sowerby,  Esq.  Palatal  Teeth  of  Cochliodun,  from  the  Carboni- 
ferous limestone,  by  the  Earl  of  Enniskillen. 

May  6th. — 1.  '*  On  the  Brick-pit  at  Lexden,  near  Colrhesler."  By  the 
"Rev.  Osmond  Fisher,  M.A..  F.G.S. ;  with  a  not©  on  the  Coleoptera,  by  T. 
V.  Wollaston,  Esq.,  F.L.S. 

Lexden  is  a  village  about  a  mile  west  of  Colchester,  and  is  situated  on  a 
plateau  on  the  south  side  of  the  Valley  of  the  Colne.  The  brick -pit  shows 
this  table-laud  to  consist  of  thick  beds  of  gravel  and  sand,  rcstmg  upon 
the  London  Cluy.  and  containing  at  its  southern  extremity  a  talus  of  old 
mvel.  This  stratified  gravel  is  overlaid  by  brick-earth  and  soil,  and  is 
oelieTed  by  the  author  to  be  that  which  elsewhere  underlies  the  Boulder- 
elay ;  and  he  states  that  betwei>n  it  and  the  brick-earth  there  is,  in  one 
locality,  a  la3'er  of  peat  containing  bones  of  Mlcphait  primigeniu^^  and  the 
remains  of  many  insects  ;  the  latter  are  considered  by  Mr.  Wollaston  to 
differ  from  British  recent  species,  and  to  indicate  a  wanner  climate  than 
DOW  obtains  in  the  district. 

2.  "On  the  original  nature  and  subsequent  alteration  of  Mica  Schist.'* 
By  H.  C.  Sorby,  Esq.,  F.R.S..  F.G.S. 

Wlieu  ripples  are  formed  whilst  material  is  being  deposited,  there  is  a 
itructure  generated  which  the  author  ha^,  in  former  papers,  termed 
"ripple-drift,"  and  which  he  now  described.  This  Htructure  he  stated 
might  frequently  be  seen  in  polished  sections  of  clay -slates,  and  also,  in  a 
forni  mo<nfied  through  nietamor])hism.  in  many  mica-schists.  From  a 
eonsideration  of  the  facts  revealed  by  an  examination  of  those  rocks,  he 
eoncluded  that  mica-schist  is  of  sedmientary  origin,  metaniori)hosed  aft4»r 
deposition,  and  sometimes  after  the  production  of  cleavage  and  other  phy- 
licid  changes ;  and  that  the  bands  of  ciifTertMit  minerals  represent  the  planes 
of  original  deposition. 

3.  "  On  the  Fossil  Corals  of  the  West  Indies."— Part  I.  By  P.  Martin 
Duncan,  Es<i.,  F.G.S. 

The  paucity  of  iufonnation  concerning  the  Geology  and  Palrcontology 
of  the  West  Indies,  and  the  deficiency  of  carefully  deacribed  species  iy^ 
wccnt  corals,  were  stated  to  have  involved  this  subject  in  great  ooscurity. 
i)r.  Duncan,  however,  remarked  that  the  pajxcr  by  i)r.  Nugent,  published 
Wore  than  forty  years  ago,  showecl  the  existence  in  Antigua  of  three  con- 
wt'utive  Coral-formations,  called  b}'  him  (in  ascending  order) — I,  the  in- 
clinod  strata ;  2,  the  chert ;  3,  the  marl. 

After  describing  in  detail  the  seventy  »pe<'ies  and  varieties  of  Fossil 
Corals  fi-inn  the  West  Indian  Islands  which  he  had  been  able  to  deter- 
Joine,  Dr.  Duncan  exhibited  in  the  fonn  of  tables  the  rehition  \Ahich  this 
f'>»*il  fauna  brars  to  the  existing  fauna  of  the  Caribbean  Sea,  and  to  that 
of  the  Pacific.  South  Sea,  and  Indian  Ocean,  showing  that  it  is  more  nearly 
elated  to  tlie  latter  than  \o  the  former.  He  also  showed  that  it  bears  a 
closer  relation  to  the  Kuro])ean  Miocene  coral-fauna  than  to  the  recent 
"«t  Indian  ;  and  he  therefore  considered  it  to  be  moat  probably  of  Mio- 
P^neage.  The  author  concluded  by  describing  what  he  belicvrd  to  be 
^lie  chief  features  of  the  physical  geography  of  the  MiocentJ  period,  sub- 
itit^ting  a  series  of  Archi]K'lagos  for  the  Atlantis  of  Professor  Heer,  and 
■tatiug  that  the  Paciiic  Ocean  must  have  been  at  that  period  in  immediate 
eoDQection  with  the  Caribbean  Sea. 
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A  portion  of  the  skull  of  Masiodan  lafidens,  from  Ferini  Island,  in  the 
Gulf  of  Cnmbaj,  was  exhibited  by  C.  S.  Mann,  Esq. 

Civil  Engineers. — March  3. — "  On  the  Perennial  and  Flood  Wtten 
of  the  Upper  Thames,"  by  the  Rev.  J.  C.  Clutterbuck.  M.A. 

The  object  of  this  communication  was  to  draw  attention  to  the  natine 
of  that  portion  of  the  watershed  of  the  Thames  comprisinfi^  the  oolitic  dis- 
trict, and  containing  a  computated  area  of  1500  square  miles,  situated  b^ 
tween  the  range  of  chalk  iiills  bounding  the  vales  of  Aylesbury  and  of 
White  Horse,  and  the  Cotswold  Hills  bounding  the  Vale  of  Eves&am  and 
tlie  Valley  of  the  Severn.  It  was  shown  thAt  the  Thames  ran  ilmost 
entirely  over  a  clay-bed  from  ita  source,  about  four  miles  west  of  Cireii- 
cesttT,  to  its  junction  with  the  Thame  stream,  the  limit  of  the  district 
under  consideration  ;  and  that  it  was  the  mere  carrier  of  waters,  whether 
perennial  or  flood,  brought  in  by  its  tributaries,  a  description  of  which,  in 
the  order  they  joined  the  main  river,  was  given.  Those  running  from 
north  to  south  and  from  north-west  to  south-east, — as  the  Cham,  tlie 
Coin,  the  Leach,  the  Wirdrush,  the  Kvenlode,  and  the  Cherwell,— re- 
ceived their  perennial  waters  from  oolitic  strata.  Those  flowing  from 
south  to  norlli  ori(;inated  in  the  the  chalk  hills,  from  the  escarpment  of 
which  they  conveyed  the  back  drainage,  slightly  augmented  by  that  of 
the  Upper  Grecnsand,  and  then  passed  over  the  Gault  and  KimmeridKO 
clays,  either  to  the  main  stream,  as  the  Eay  and  the  Cole,  or  as  afflaenti 
of  the  Ock  and  the  Thame,  from  which  the  principal  supply  was  derived. 

The  geological  condition  of  the  source  of  the  main  stream  was  next  no- 
ticed, and  it  was  stated  that  the  whole  natural  bed  of  the  river,  from 
Somerfbrd  Keynes  to  Sandford,  below  Oxford,  was  an  excavation  in  the 
Oxford  day,  flanked  to  the  south  by  the  escarpment  of  the  coraline  oolite, 
which  rested  on  a  ridge  of  the  clay.  As  a  rule,  the  lower  levels  of  the 
valley,  including  also  in  many  places  the  oolitic  rock,  outcropping  to  Um 
north  at  a  very  slight  angle  beneath  the  Oxford  clay,  were  covered  with 
drift  gravel.  Wherever  the  floods  had  extended,  sand,  silt,  or  argilla- 
ceous loam  had  been  deposited  on  this  gravel ;  and  this  action  was  still 
going  on,  covcmed  by  the  number  and  character  of  the  floods.  Thus, 
the  bod  of  the  river  was,  as  a  rule,  gravel,  and  the  banks  a  warp,  the  at'cn- 
mulation  of  ages.  There  were  instances  of  the  change  of  bed  to  the  ex- 
tent of  several  chains  in  width  ;  and  indeed  there  appeared  to  be  no  limit 
to  these  deviations,  but  the  physical  features  of  the  valley.  These  facta 
had  au  important  bearing  on  any  improvement,  so  much  needed,  in  th<) 
drainage  or  condition  of  the  Thames  valley. 

The  perennial  waters  were  either  used  for  mills  or  for  navigation.  The 
mills  on  the  tributaries  were  numerous.     Between  Thames  Head  and 
Cricklade  they  were,  however,  virtually  deprived  of  water.     From  Crick- 
lade  to  Lechlade  the  water  was  not  applied  to  any  economical  use ;  and 
again,  from  Lechlade  to  Wolvcrcote,  three  miles  above  Oxford,  there  were 
no  mills.     The  gaugings  of  the  numerous  tributaries,  where  they  joined 
the  main  stream,  would  give  the  aggregate  of  the  water  that  it  carried ;  but 
such  observations  had  been  neglected,  and  as  the  watersheds  were  very 
varied,  any  estimate  of  the  volume  of  these  streams  at  different  seasons 
would  be  dilHcult.     Most  of  these  tributaries  were  immediately  aflected 
by  heavy  rains,  and  were  subject  to  flood.     The  gauging  of  the  main 
slroani  was  beset  with  other  difliculties,  as  the  height  and  passage  of  the 
water  was  divided  between  the  mills  and  the  navigation,  controlled,  in- 
deed, by  stringent  rej;ulations,  but  too  often  disregarded.     Though  it  was 
not  the  purpose  of  this  communication  to  deal  with  absolute  quantities  de- 
rived from  the  various  sources,  yet  it  was  believed  the  following  gaugings, 
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the  result  of  several  years*  observations,  by  Mr.  Stacy,  tbc  manager  of 
the  mills  at  Wolvercote,  would  be  received  with  interest,  and  would, 
if  carried  out  in  other  places,  lead  to  valuable  results.     There  wore  no 
mills  for  thirty  miles  above  Wolvercote,  and  the  navifration,    tbou^li 
**  flashes  "  were  still  sent  down,  had  virtually  ceased.  Mr.  Stacy  had  found 
that,  in  the  summer  mouths,  the  river  had  a  mean  velocity  of  58  feet  per 
sninute,  when  the  total  yield  was  8120  cubic  feet  per  minute,  oxcliL«*ive 
of  the  quantity  brought  down   by   **  flashes,'*  which  it  was  dillicult  to 
estimate.    During  the  winter  months,  in  fine  weather,  without  frost  or 
rain,  the  river  had  a  mean  velocity  of  919  feet  per  minute,  and  taking 
the  sectional  ar.^a  as  181*5  square  foot,  this  ;^avo  a  volume  of  17.221  cubic 
feet  per  minute.    In  moderate  rainy  weather,  without  flootls.  when  the 
level  of  the  river  just  reached  the  high-water  navigation  mark,  the  total 
quantity  of  water  passing  through  the  mill  was  28,189  cubic  feet  per 
minute.    At  the  end  of  December,  1802,  under  similar  conditions,  the 
total  yield  was  35.498  cubic  feet  per  minute,  of  which  7738  cubic  feet 
might  be  taken  as  the  water  passing  from  the  main  stream  to  Wytliam. 
These  data  suggested  the  necessity  of  adopting  a  standard  at  various  sta- 
tiooi,  BO  that  the  results  might  be  compared  with  the  rainfall  when  the 
gtugings  were  taken.     At  the  same  time,  observations  were  made  on  the 
mer  below  the  influx  of  the  Cher\^ell  and  the  Ock,  >^hen  the  yield  was 
foaod  to  be  50.995  cubic  feet  j>t?r  minute,  being  an   excess  of  15,497 
cubic  feet  as  compared  with  Wolvercote,  and  of  wliicrh  excess  it  was  esti- 
mted  that  76.S9  cubic  feet  were  brought  in  by  the  Cherwell,  and  the  ru- 
naiodcr  by  the  Ock  and  the  smaller  perennial  streams.     The  verification 
of  these  quantities  was  prevented  by  a  fall  of  rain  of  nearly  half  an  inch, 
in  I  few  hours,  which,  at  the  expiration  of  thirty  six  hours,  doubled  the 
volume  of  the  Thame  stream,  and  added  about  thirty  per  ceut.  to  the 
volume  of  the  main  river.     At  Wolvercote,  on  the  5tli  of  January,  18G:i, 
after  about  one  inch  of  rain,  the  increase  was  from  27.9S'i  lo  48.418  cubic 
feet  per  minute.  The  rainfall  from  the  1st  to  the  7th  January,  1803,  inclu- 
sive, produced    a  flood  in  the  Thames  under  circumstances  peculiarly 
fiiTOurable  for  obser\ation.    The  rain  recorded  during  this ])orioa  averaged 
]'61  inch  over  the  whole  watershed ;  Dalton's  gauge,  at  llemel  Ilcnip- 
«tc-a<l,  showing  a  fall  of  1*52  inch,  and  a  percolation  of  IK)  inch.     The 
paigiugs  of  the  main  river  at  Wolvercote  then  amounted  to  82,5«n)  cubic 
feet  per  minute,  and  at  Clifton  Hampden,  below  Abingdon,  to  181,832 
wbi(r  feet  per  minute.     Of  this  latter  quantity  4l.,755  cubic  feet  were  deli- 
vered by  the  Cherwell  (or  an  increase  of  37,0()()  cubic  feet  as  duo  to  the 
flootl),  24,864  cubic  feet  by  the  Ock,  and  29,713  cubic  feet  by  the  many 
analler  streams,  watercourses,   and  laud-drainage  out  falls,  issuing  into 
the  river  between  Wolvercote  and  Clifton  Hampden,  a  distance  of  about 
twenty  miles  by  the  river,  with  an  average  fall  of  two  feet  per  mile,  from 
a  computed  watershed  of  eighty  square  miles.     It  should  be  stated  that 
the  rainfall  on  this  occasion,  on  the  southern  part  of  the  district,  was  in 
Qeess  of  the  average  more  than  half  an  inch. 
The  state  of  the  navigation  between  Lechlade  and  Oxford  was  then  de- 
i    SHtibed.     It  was  remarked  that  from  running  on  one  stratum,  the  Oxford 
clay,  and  from  other  causes,  it  had  ci^ascd  to  be ;  although  the  physical 
condition  of  the  river  bed,  and  its  easy  gradients,  oliered  facilities  for  ua- 
yiRation;  for  the  whole  fall  in  this  distance,  31  miles,  was  only  51  feet  3 
inches,  or  about  1  foot  7 J  inches  on  an  average  per  mile. 

The  highest  recorded  floods  on  the  Thames,  since  January  8, 1731.  were 
then  oUuded  to,  and  details  were  given  of  that  ^^  hicli  occurred  March 
20-31, 1862.    The  action  of  laud-drainage  on  flood- water  was  next  con- 
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sidorod.  It  was  generally  adiuittcd  that  the  floods  in  the  main  river  and 
its  tributaries  rose  more  rapidh'  than  formerly  ;  there  being  in  some  io,-.i- 
lities  an  advance  of  twenty-four  in  sereuty-two  hours  within  the  la>t 
twenty  ycara.  There  was  a  diHerenco  of  opinion  as  to  the  subsidence  of 
the  wilier.  As  yet,  however,  it  was  believed,  that  land-drainaec  had  pn> 
daeed  little  apparent  practical  effect  on  the  volume  of  the  flood,  or  peren- 
nial waters  of  the  Upper  Thames. 

There  was  great  scope  for  improvement  in  the  valleys  of  the  Thame* 
and  its  tributaries,  especially  the  Thame,  the  Ock,  the  Cherwoll,  and  the 
Evenlode.  With  a  view  to  prevent  injury  by  floods,  Mr.  Bryan  Wo*)d 
had  successfully  carried  out  several  important  works,  based  on  a  system  in 
which  the  local  drainiige  was  separated  from  the  flood.  If,  by  some  sucli 
plan,  the  floods  were  brou;;ht  under  control,  and  the  water  prevented  frt?m 
romaininj(  st^ignant  on  the  land,  proi)erty  would  be  improved,  and  the 
sanitary  condition  of  the  Valley  of  the  Upper  Thaiues  would  be  jjrcarly 
benefited. 


NOTES  AND   QUERIES. 

FoRAMiNiFKHA  OF  THR  Chalk. — At  onc  time  I  paid  Considerable  attiMi- 
tion  to  the  microscopic  or«;nnisins  of  the  Chalk,  ana  those  met  with  on  the 
bands  of  iiiut -nodules,  with  the  hope  that  I  mi^ht  be  able  to  distin^^ui^li  the 
various  strata  of  the  Upper  C-retaeeons  deposits  by  this  means.     I  cai.in't 
say  the  result  was  as  successful  as  I  could  have  wished.  Tlie  white  and  irrt- y 
chalks  seemed  characterized  by  suflieiently  marked  distinctions,  bnt  the 
main  object  I  had  in  view  was,  if  possible,  to  be  able  to  distinj^uisJi  one 
stratum  of  while  chalk  from  anolhor.     Alon^  a  wide  expanse  of  cliH"  l'k«' 
that  of  Dover,  Brighton,  or  Flainbonni;;h  J4ead,  it  is  easy  enoui^li.  or  raHur 
it  is  practicable,  to  make  out  each  bed  definitely;  but  in  collectinu  ^'l'^Ml:* 
from  inhiud  »iiiarrie8,  it  is  not  so  easy,  and  in  lact  is  very  often  impijuf!- 
cable  to  make  out  the  exact  stratum  exposed.     It  occurred  to  nic  th-.n 
that  microscoi)ic  cliararters  uii^ht  aid  towards  a  conclusion,  if  thcvwt.'ii:'^ 
not  positively  decide  ;  and  still  entertaining  this  view,  althouj^htoa  irreatly 
modified  extent,  I  should  be  glad  to  leuru  the  results  of  any  mi<T0.s«v)V  -*' 
investigations  which  any  of  the  numerous  readers  of  this  magazine  n::0' 
have  made. — Kd.  (.ikol. 

Ukptfohd  Gkavkl. — The  low-level  sewer  now  in  course  of  coustnicti^"^^^ 
at  Deptford  is  excavated  between  the  creek  and  the  main  street,  in  a  d(«-"  ^^ 
bed  of  gravel,  the  spoil  of  which  is  now  lying  in  heaps  favourable  for  i  "•  ! 
vestii^ation.  No  worked  flints  have  turned  up.  Fragments  of  elephant 
tooth,  and  a  \Uinlc-  tonth  of  rhinoceros  (!-")  are  the  is  hole  of  the  foreign  r*  ^ 
t<»nts,  with  \]w  exception  of  some  broken  pottery  of  modern  origin,  and  tl  ^ 
sinj^ular  occurrence  of  a  few  co])per  coins  l^'ing  in  apparently  uudisturlu  " 
gravel  35  feet  from  the  surface.  The  gravel  abounds  in  the  usual  Hit  ' 
fodsils,  and  s^nie  fragments  of  the  lower  beds  underneath  have  been  c**-- 
tract<»d,  consisting  of  com])act  green  sandy  marl.  The  highly  intelliL'ei  ^ 
manager  of  the  works  showed  me  the  small  museum  of  these  curiosities  i  -^ 
the  counting-house  of  the  works. — S.  E.  P. 

[  Ilalfpincc  arc  by  uo  means  reliable  cvidfucc;  tbcy  arc  singularly  cnouub  iuiiii«l  i    * 
many  siumilar  places.     Workmen  leavinjj:  their  jackets  wbilst  at  work  i»"a  rt^iuiiiOj 
source  of  their  being  lost  about.     It  would  be  wtll  for  our  contributor  to  state  whciln   ^ 
he  saw  tbese  balfpeuee  actually  embedded,  or  only  heard  so;  also,  what  their  date^.     i  ^, 
they  fell  out  of  workmen's  clothes,  as  wc  prcsiuue  they  must  have  done,  it  is  not  at  al  ^ 
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Tobac        ey  miphi  be  airegted  ftnd  held  in  a  chiiik  or  cavi'ty  in  thn  jn^vd.     Ae  our 
^poD(ic..i'»  uotice  DOW  ri'ads,  he  would  seem  to  state  they  were  solidly  embedded  iu 
Diutrix  of  the  gravel  at  a  depth  of  thirty-five  feet,  a  by  no  meaus  likely  occurrence. — 
Geol,] 

*KODrcTioN  OF  CoppEB. — The  following  extracts  are  from  the  *  Lake 
)erior  Minor  :* — 

Iu  1830,  the  total  production  of  the  copper  mines  of  the  world  was 
ut  25,500  tons  of  metal,  aiid  of  this  amount  Great  Britain  produced 
2<I0.  or  more  than  50  per  cent,  of  the  whole,  while  the  United  States 
Canada  furnished  but  50  tons,  or  two-tenths  of  1  per  cent.  The  Hussian 
ipire  tlien  produce<l  nearly  4000  tons,  the  Austrian  Empire  2150  tons, 
whole  of  Asia  some  2500  tons.  In  1853,  twenty-three  years  later, 
tain  had  only  increased  her  annual  product  to  14,500  tons,  her  per- 
tago  of  the  whole  amount  recedinp^  to  26 ;  while  Chili,  in  South  Ame- 
^  which  in  1830  only  yielded  200  tons,  had  raised  her  product  to  14,000 
8,  or  over  25  per  cent,  of  the  total  production,  From  that  period  for- 
d  to  the  present  time,  the  copper  production  of  the  Chilian  mines  we 
eve,  exceeded  those  of  any  other  country,  the  value  of  their  exports  in 
t  metal  alone  amounting;  to  -S*  10,760,000  in  1857,  while  the  value  of 
tish  mine  products  for  the  same  year  was  worth  about  -^9,500,000. 
f  Russians  had  increased  the  yield  of  their  mines  to  6,500  tons,  or  11} 
cent,  of  the  whole ;  the  Aujttrians  to  3300  tons,  or  6  per  cent. ;  the 
)le  of  Asia  only  3000  tons,  or  oj  per  cent. ;  while  the  United  States 
Canadas  raised  that  year  2000  tons,  over  31  per  cent,  of  the  total  pro- 
ts  for  that  year,  which  were  about  55,700  tons ;  Australia  and  New 
land  produced  about  3<X)0  tons ;  Cuba.  350  tons ;  Scandinavia,  2000 
8 ;  the  German  States,  1-150  tons ;  and  the  rest  of  Europe,  exclusive  of 
countries  above  named,  1000  tons. 

Durintj  the  past  ten  years,  the  mines  of  Lake  Superior  have  proba!)ly 
■cased  their  production  more  rapidly  than  those  of  anv  other  country, 
exports  for  1H61 — 7500  tons  of  metal — being  about  twefve  time^  greater 
II  those  of  1851.  That  our  ratio  of  increase  in  the  coming  ten  years 
1  He  as  great  should  not  probably  be  expected,  as  that  would  amount  to 
XJO  tons  ;  more  by  at  least  40  j)er  cent,  than  the  |)re8ent  product  oftlie 
•Id's  mines.  Of  the  80  miles  of  copper  range  cast  of  us,  and  10  to  50 
OS  west,  comparatively  few  mining  properties  have  yet  been  explored.'* 
JsEFULNESs  OF  DIAMONDS. — Many  persons  suppose  that  diamouds  are 
y  used  as  jewellery, — for  rings  and  otlier  articles  of  personal  adornment, 
nd  that  they  are  really  of  no  essential  value  whatever  in  the  practical  arts, 
a  is  a  mistaken  notion  ;  they  are  used  for  a  preat  number  of  purposes  in 
arts.  Thus,  for  cutting  the  glass  of  our  windows  into  proper  sizes,  no 
er  substance  can  equal  it,  and  it  is  exclusively  used  for  this  purpose, 
latural  edge,  or  point,  as  it  is  called,  is  used  for  this  work,  and  thousands 
annually  required  in  our  glass  factories.  Diamond-points  are  also 
:)loyed  for  engraving  on  carnelians,  amethysts,  and  other  brilliants,  and 
the  finer  cuttings  on  cameos  and  seals.  Being  very  hard,  the  diamond 
ii80  usfd  in  chronometers  for  the  steps  of  pivots ;  and  as  it  possesses 
h  refractive  power  and  little  longitudinal  aberration,  it  has  been  suceess- 
y  employed  for  the  small  deep  lenses  of  single  microscopes.  The  mag- 
nng  ])ower  of  the  diamond  in  proportion  to  tiiat  of  plate  glass,  ground 
1  piniilar  fonn.  is  as  eight  to  three.  For  drawing  minute  lines  on  hard 
^1  and  glass,  tn  make  micrometers,  there  is  no  substitute  for  the  diamond 
nt.  The  rough  diamond  is  called  '*  bort,"  and  the  "  points  "  used  for  glass 
ting  are  fragments  of  the  borts.  Great  care  and  skill  are  ncressary  in 
•cling  the  cutting-points,  because  the  diamond  that  cuts  the  glass  most 
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BiicceHflfully  ha8  the  cutt'nig-edfifcs  of  the  crystal  placed  at  riKlit  angles  to 
eacli  other,  and  passing  through  a  point  of  intersection  made  by  crosfting 
the  edges.  A  polished  diamond,  however  perfect  may  be  its  edges,  when 
pressed  upon  the  surface  of  the  glass,  splinters  it  with  the  slightest  of  pres- 
sure ;  but  with  the  natural  diamond  the  most  accurate  lines  are  produced 
on  glass,  and  their  surfaces  are  so  finely  burnished  that  if,  ruled  close  to- 
gether, they  decompose  li^ht  and  afibrd  the  most  beautiful  prismatic  eflect, 
— all  tlie  colours  of  the  rambow  flash  from  them  as  from  tlio  silTcnr  inte- 
rior of  a  pearl-oyster  shelJ.  Diamonds  are  also  employed  as  drill-nomis  to 
perforate  rubies,  and  bore  holes  in  draw-plates  for  fine  wire,  ana  also  for 
drilling  in  hard  steel.  Some  inquiries  have  been  made  recently  in  regard 
to  using  them  as  a  substitute  for  steel  picks  in  dressing  millstones,  ne 
apprehend  that  they  ore  altogether  too  expensive  for  this  purpose  at  pre- 
sent; but  if  some  of  our  inventors  would  make  the  discovery  of  manufie- 
turing  diamonds  as  cheaply  as  we  make  charcoal,  which  ia  of  the  same 
composition,  we  might  be  able  to  recommend  them  to  our  millers.  The 
coke  obtained  from  the  interior  of  gas  retorts,  in  many  cases,  is  fooad  to 
hard  that  it  will  cut  glass  ;  but  as  its  point  endures  but  for  a  short  period, 
it  cannol  be  made  available  as  a  substitute  for  the  natural  diamoud  for 
such  purposes  in  the  arts.  A  circle  of  rough  diamonds  has  lately  boea 
used  on  a  hollow  cylindrical  auger  for  boring  into  hard  rocks. 

Mam  MALI  AX  Kemains. — Bones  of  the  following  Mammalia  were  ie> 
corded  by  M.  Torchi  in  a  letter  read  before  the  French  Geological  Society, 
6th  April,  181«  (Bull.  Geol.  Soc.  Fr.  vol.  iii.  p.  440-442),  found  indifferent 
strata  of  the  sub-Apeimine  deposit  at  Imola,  in  Itomania.  Elephant  foood 
at  Ruisseiiu  de  Bergullo  in  '*  sable  quarzeuso-calcaire  conchy lifcre "  (ma- 
rine shells) ;  £lep/ia.t  primiqenifutt  Ituisseau  Pratella,  in  **  terrain  qwtf- 
;;eu9o-ca]caire  ;  Elephant ^  "N'allcv  delle  GraJiie,  lluisseau  Pratella,  KuisieM 
Bergullo.  in  the  same  sand ;  HhinoccroHy  Buisseau  Pratella,  in  the  same 
sand;  Jlippopotamns,  liuisseau  Pratella,  Bui.Nseau  delle  Grazie,  in  llie 
*'  derriirre  assise  do  la  Marne  fleiive,"  sub-Apennine  ;  Equus^  Buisseau  Pra- 
tella :  O'rviis,  ^Font  Castellano.  Buissoau  Pratella,  Fleuve  Santemo.  inthe 
sand;  ItHminanl ;  Volatiiet  Buisseau  de  Goccianello,  Buisseau  Pratella. 
in  the  sand. — S.  J.  !M. 

Nebraska  Salt  Basins. — About  50  miles  west  of  the  Missouri  river 
there  is  a  remarkable  salt  region  covering  abo\it  loOO  acres.  It  conaisu 
of  four  basins  de]>res8ed  several  feet  below  the  common  level.  The  botloDW 
of  the  basins  are  composed  of  black  mud  covered  over  in  warm  dry 
weather  with  a  thin  stratum  of  salt,  causing  them  to  look  like  fields  of 
snow.  The  salt  is  collected  in  scrapers,  and  occasionally  a  man  will  scrape 
up  a  wai^gon-loa.l  a  day.  In  and  about  all  those  basins  there  are  numerous 
strong  brine  springs,  and  farmers  come  from  miles  around  to  boil  and 
scrape  salt  for  their  use.  It  is  of  excellent  quality,  and  the  crystals  are 
lari^e  and  clear,  like  those  of  the  solar  salt  of  Syracuse,  New  York. 

Nuts  of  Cokylack.k,  Isi.k  of  AVioiit. — In  the  *  Kuumeratio  Beniif^ 
Naturaliuni  (jua*  in  Musa^o  Zannichelliano  asservantur,*  Vcnetiis,  173t>,  i* 
the  following  entry  : —  ^ 

•'  Tabula  (piiuta.     It.  Nnces  Corylacea?  effossa?  in  insula  Vecti,  Angliie. 

The  same  entry  occurs  also  in  the  earlier  catalogue  of  Zannichelli's  col' 
lection,  entitled  *  Ex.  Matura*  Gaz»)pbylaeio  penes  Joannem  Hicronynmir^ 
Zannichelli.'     Venetiis,  172t). — 8.  J.  jVIackik. 
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l%e  Phtfsural  ecology  and  Geography  of  Great  Britain.     By  Professor 
A.  C.  Kamsay,  F.E.S.     London:  Stanford.    18G3. 

This  little  book,  by  the  Local  Director  of  the  Geological  Survey  of  Great 
Britain,  and  President  of  the  Geological  Society  of  Loudon,  is  founded  on 
a  roarse  of  six  lectures  that  were  delivered  to  working  men  in  the  Museum 
of  Practical  Greology  in  January  and  February  of  this  year,  and  seemingly 
published  immediately  after  their  close.     This  would  lead  one  to  suspect 
they  were  intended  to  be  the  vehicle  of  some  special  views  at  a  particular 
moment,  just  as  Professor  Huxley  has  turned  his  similar  lectures  to  a  pur- 
pose suited  to  the  advance  of  his  school.     Such,  however,  we  cannot  make 
out  to  be  the  case,  unless  ihe  object  of  Professor  Kamsay  was  to  make  an 
opportunity  for  asserting  that  having  handled  stoncR  for  (ive-and-twenty 
years,  he  knew  a  chipped  Hint  when  he  saw  it  (p.  111).    Uulcss  this  is  so, 
or  we  have  in  our  obtuseness  missed  the  points  of  prominent  novelty,  the 
three  little  letters  which  represent  the  commercial  value  of  all  labours 
would  appear  to  be  the  motive  for  sending  out  to  the  world  lectures  of  the 
mort  elementary  character. 

They  open  pleasantly  enough  with  a  reference  to  the  good  old  days, 
vken  those  who  thought  upon  the  matter  at  all  were  content  to  accept  the 
vorld  as  it  is,  and  to  believe  it  always  was  so.  The  inquisitiveness  of 
tbe  present  age  has  made  man,  however,  a  more  restless  animal  than  he 
ra  a  century  ago,  and  instead  of  being  a  kind  of  perambulating  vegetable 
in  a  limited  locality,  he  travels  by  pent-up  clouds  with  the  speed  of  the 
Inirricane,  and  writes  letters  and  draws  portraits  with  lightning  a  hundred 
Biles  away.  Men  are  not  now  content  to  take  things  as  they  are,  but  nro 
iotent  on  knowing  what  they  have  come  from.  Even  the  working  man 
takes  an  interest  in  knowing  the  history  of  the  soil  his  spade  turns  over, 
Md  the  rock  his  pick  brings  down.  The  lime-burner  finds  shells  in  his 
flialk,  and  asks  how  they  got  there ;  the  road-mender  sees  fish-scales  and 
»ponjjca  in  his  flints,  and  inquires  \ihat  was  thoir  origin.  '•Experience 
tells  us,"  says  Professor  Bamsay,  **  that  at  tlu'sc  courses  of  lectures  a 
Dumber  of  my  friends  come  to  see  me  again  and  again,  and  that  also  there 
*re  many  new  faces  present ;"  and  for  this  reason  he  finds  it  necessary, 
*hile  bound  to  teach  the  rudiments  of  our  science,  to  vary  his  subjects  as 
iQQch  as  possible. 

The  first  lecture  is  on  Clnssificaiion  and  Denudation  ;  the  second  on  the 
Plivsical  Structure  of  Scotland,  chiefly  dealing  with  contortion  of  strata 
ana  uietamorphism.  In  it  the  author  tells  the  old  story  of  a  red-hot  globe, 
•nd  a  boiling  sea,  and  a  primitive  crust  of  granite,  in  a  manner  worthy  of 
*  Plutonist  a  hundred  years  ago.  and  then  admits  that  subsequent  ro- 
*«uvh  has  shown  that  this  theory  will  not  hold,  for,  amongst  other  reasons, 
there  are  gneissic  rocks  or  almost  all  ages  in  the  geological  scale.  Aban- 
doning then  the  terms  'igneous'  and  *primitive'  for  granitic  and  gneissic 
Jtycks,  and  retaining  the  term  '  primary.'  is  there  not  an  inconsistency  P  Still 
fuore,  is  not  the  abandoning  the  term  *  ligneous  *  a  fatal  concessifim  for  the 
internal  heat  and  gradual  cooling  down  (loctrines  to  \ihicli  geologists,  and 
the  Professor  amongst  them,  still  cling  like  drowning  men  to  straws?  ^or 
is  Profes8<jr  Eainsny's  explanation  very  intelligible  or  very  logical,  to  our 
mind.  "  Now,"  says  he,  **  I  must  briefly  endeavour  to  give  you  an  idea  of 
the  theory  of  metamorphism.  The  simplest  kind  is  of  the  nature  which  I 
hinted  at  in  the  last  lecture,  namely,  when  an  igneous  comes  into  contact 
with  a  stratified  rock,  and  when  having  remained  for  a  long  time  in  a 
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)ii"lti'(l  8tat<^,  nn  alteration  in  tlio  stratified  rock  in  immediate  contact  vi:'i 
it  tak(^8  pincc."     Now  ro<rks  do  not  meet  as  friends  do  in  walking  about 
llio  earth,  the  superior  iiud  subjacent  rook  must,  we  approbcnd,  be  in  im- 
nu'dinto  rontad,  at  any  rale  since  the  first  deposit  of  tue  iuiter;  and  there- 
fore if  granite  be   an  igneous    rock   or   fire-heated  rock,   must  not  the 
sedimentary  rock  hare  been  deix)8ited  originally  upon  it,  if  it  be  right  tow 
one  ruek  of  one  kind  of  fomintion  is  changed  hv  coming  into  contact  niih 
another  rock  of  another  kind  of  formation  P    "We  know,  of  counu*,  the 
popular  notions,  but  wc  expeet  from  a  j^coloi^ist  in  Professor  Komsay'spxi* 
tion  something;  more  than  a  parrot-like  repetition  of  popular  notions.  SuA 
a  book  as  the  ])resent,  however  admirable  it  maybe  as  an  elementary  iniro- 
duetion  to  a  dee})  and  attractive  seienre, — and  this  merit  we  freely  and 
williiitrly  accord  it, — would  be  unworthy  of  the  author,  and  his  rank  ui 
jk^eo]i^<{ist,  and  his  standin^^  in  society,  unless  it  were  the  vehicle  of  hiuhrr 
instruetic>n  than  couKl  bo  t^iven  Ity  a  college  yoiith  fresh  from  his  class,  £l^ 
mentary  treatises  we  do  not  expect — unless  of  more  voluminous  character, 
like  Lyell's,  Delabeche's,  Phillips's,  or  Alanteli's — from  a  Arrrr/f/of  emiucnce; 
and  such  small  essays  as  the  present  are  rather  the  class  to  expect  from 
youiiR  men  eomiru;  into  notoriety  than  those  older  men  who  have  arqnired 
fame,  and  from  i%hom  we  expect,  especially  «hen  they  are  in  the  nationil 
service,  higher  and  far  more  rcsjwnsible  works.     A\  by  time  should  not 
I)erniit  the  Pmfessor  from  sho\i  inj^  /toir  heat  *•  sometimes  eats  {sic)  its  %tj 
to\>ards  the  surface  in  a  manner  not  ininietliately  connected  with  voluinie 
action;"  \*hv.  for  his  own  part,  he  should  l>elieve,  and  yet  leave  uncs- 
]dained  his  belief,  that  in  one  sense  granite  is  an  igneous,  and  in  another 
sense  a  mctanior])hie  rock  ;   why  fusion  by  heat  is  necessary-  for  the  8i>ftfn- 
inp  of  the  roek  and  the  movenuMits  of  the  constituent  |)articles  in  the  art 
of  crystallization  ;  why  he  should  forb«'ar  at  present  from  entering  on  the 
theory  of  the  essential  presence  of  highly  healed  water  in  the  formation  of 
granite,  as  bein^  loivi«^n  to  tlie  object  of  his  lecture, —  are  mntlerj4pf  n»tjnrt, 
f«)r  their  >ubjccts  are  j^oints  of  very  ureal  interest,  and  jiroperly  doali  with 
w<»uld  JKive  ;;iven  hi^li  i-hanns  In  this  rudimentary  pnHUiction.  Jhit  In*  jjas 
preferred  lo  hidejiis  liyht  nrnler  a  bushel,  and  to  leave  the  world  in  (iarkiiu''*. 
Altom'ihrr,  nietam'»rj)liism  is.  t<.>  our  minds,  so  treated  with  sm-h  a  wnnt  '»I 
\o*ru',  jnul  such  a  muddle  <»f  facts,  and  tor«/ctridnes8  or  ncLclecl  (»f  recent  ro* 
■st-arches.  that  it  would  have  been  tar  better  for  ueolocical  Hcicnce.  ifiiott-ir 
the  authors  rc])utati<tn.  that  this  portion  had  been  eliminated.     The  tliinl 
h-cture  is  on  the  I'hvsii-al  Structure  of  Knirland.  and  tleals  eimeiselv  with  the 
various  slratilicd  format i<ms,  takini;  up,  amongst  other  topics,  the  relati'Ui* 
shi])  l)ciwecn  disturl)ani'e  and  form  of  country,  the  ellects  of  disturbam'C, 
and  denudation.     The  fourth  treats  of  the  distribution  oi  the  M iocenc  anil 
IMiocene  Tertiary  Strata,  Cilacial  Phenomena,  and  ()ri«;in  of  certain  J-iiki'S 
-  the  ulsM'ial  eixM-h.  illustrated  ]»y  glacier  ami  other  existing  ice  jihonf- 
mena,  beiiiu  ticatcd  in  a  reniarkalily  simple  an<l  explanatory  numner.  aiul 
tlmrouuhlv  wurtliv  of'  anv  writer;  imh-erl  this  i>ortion  iK.>8>esses  a  channii;s,' 
clearness  and  cnlhiisinsm  rarely  eijuallcd.    U'he  lit'th  lecture  deals  still  >Mil» 
the  newer  or   IMioceru' stnitn,  1  real inu:  of  the  denudation  of  the  coa>t>*'t 
Jiritain,the])resent  Hriiish  <*limate.*and  theireauses.anas  of  drainage.  rixtT- 
valhys  and  their  <»ri;;in.  ohl  river-gravels  and  ]>rehisloric  human  ri mains, 
historii-al  «'lcvation  of  the  country.     Upon  this  latter  subject  we  have  al^^ 
a  wonl  of  Citninient  to  make.      It  is  very  ea>y  ("or  irei>lo^ists  to  say  **1k:ivo 
up  till-  laml.'  but   it   is  a>  \«t  ratlwr  doubt lul  whether  nature  is  ipiiie  ^o 
natly  i»r  able  io  t/i,  if  as  ire<»l«)ui'«ts  are  to  sit/>f>nsr  it  done  to  j;et  dillieuliics 
t»ut  orilicir  wav.     Jt   is  (piiti'  jx'ssible  that  many  of  the  so-called  "  heaM'R 
up  "  of  the  land  may  have  other  explanations  than  any  heaving  at  all ;  nuil 
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withoat  wiflliing  to  9ay  there  is  no  such  thiug  as  an  elevation  of  the  land, 
we  would  certainly  ask  geologists  to  bear  in  miud  the  iKWsibility  of 
there  being  variations  in  the  level  of  the  sea.  The  slow  eliange  in  the 
direction  of  the  polar  axis,  and  the  possibility  of  alterations  of  the  axis 
itself,  suggest  at  least  two  car.ses  wliich  miglit  effect  very  considerable 
differences  in  the  bulging  of  the  sphere  of  waters  round  our  globe ;  and 
»me  such  natural  and  recurring  changes  as  would  be  thus  brought  about, 
leem  more  likely  than  so  many  jumpings  u])  and  down  of  that  solid  land, 
which  at  any  rate  appears  to  be  very  steady  just  now.  Then,  what  Mr. 
Geikic,  who  is  referred  to  on  the  point,  considers  as  evidence  of  upheaval 
within  the  historical  period,  Mr.  Carruthers  looks  upon  in  a  very  different 
light. 

The  sixth  and  concluding  lecture  has  for  its  subject  the  special  effects  of 
the  Physical  Geology  of  the  country  on  population  and  industry,  a  subject 
of  general  interest,  and  although  briefly  yet  clearly  treated,  the  concluding 
pm^n^phs  deser\'e  quotation. 

"It  is  interesting  to  go  back  a  little  and  inquire  what  may  have  been 
the  condition  of  our  country  when  man  first  set  foot  upon  its  surface.  AVc 
know  that  these  islands  of  ours  have  been  frequently  united  to  the  Conti- 
nent, and  as  frequently  disunited,  partly  by  elevations  and  depressions  of 
the  land,  and  to  a  great  extent  also  by  denudations.  When  the  earliest 
haman  population  reached  their  plains,  they  were  probably  united  to  the 
Continent.  Such  is  the  deliberate  opinion  of  some  of  our  ocst  geologists. 
They  do  not  assert  it  as  a  jwsitivo  fact,  but  they  consider  it  probable  that 
these  old  prehistoric  men  inhabited  our  countrj'  along  with  the  gi'cat  hairy 
iDammoth,  the  rhinoceros,  the  cave-bear,  the  lion,  and  the  hippopotamus ; 
that  they  travelled  westwards  from  the  continent  of  Europe,  along  with 
these  extinct  mammalia,  over  that  continuation  of  the  land  wliich  originally 
united  Great  Britain  to  the  Continent.  But  in  later  times  denudations  and 
alterations  of  level  have  taken  place,  chiefly,  I  believe,  great  denudations 
of  the  chalk,  and  of  the  strata  that  cover  the  chalk,  and  then  our  island 
has  become  disunited  from  the  mainland.  And  now,  with  all  its  numerous 
inlets,  its  great  extent  of  coast,  its  admirable  harbours,  our  country  hes 
within  the  direct  influence  of  the  Gulf  stream,  which  influences  the  whole 
climate  of  the  west  of  Europe ;  and  we,  a  mixed  race  of  people,  Celt,  Scan- 
dinavian, Saxon,  Norman,  more  or  less  intermingled  in  blood,  are  so  hap- 
pily placed  that,  in  a  great  measure,  we  have  the  command  of  the  com- 
merce of  Europe,  and  send  out  our  fleets  of  merchandise  from  ever}'  port, 
^'eare  happy,  in  my  opinion,  above  all  things  in  this,  that  by  denudation 
*e  have  been  dissevered  from  the  continent  of  Europe,  for  thus  it  hap- 
pens that,  uninfluenced  by  the  immediate  contact  of  hostile  countries,  and 
almost  unbiassed  by  the  influence  of  pco])les  of  foreign  blood,  during  the 
lon/(  course  of  yeai*s  in  which  our  country'  has  never  t»cen  the  foot  of  an 
invader,  we  have  been  enabled  so  to  develope  our  own  ideas  of  right  and 
Wrong,  of  political  freedom  and  of  political  moraliiy,  that  we  now  stand 
hm\  the  freest  country  on  the  face  of  the  globe,  enjoying  our  privileges 
under  the  stroni^jOFt  anci  freest  Government  in  the  living  world." 

In  the  objections  we  have  made  to  certain  topics,  we  have  not  wished 
hojie  objections  to  stand  against  the  book.  They  hold,  one  might  say, 
ijually  against  any  other  popular  book  on  science  at  the  ])rescnt  time,  and 
nllier  against  geologists  generally  than  books  at  all.  *  'i'he  Ph3'sical 
rpologj'  and  Geography  of  Great  ]3rilain '  is  a  little  book  deserving  of 
I'jre  than  one  edition,  and  will  be  descrvhig  of  very  many  when  Professor 
arasay  gives  his  mind  to  the  two  points  we  have  criticized,  especially 
le  lirst,  and  rewrites  those  portions.     It  will  be  then  a  work  tiiat  will 
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dcflexre  a  wide  raage.    We  liope  to  see  this  done,  and  Mr. 
realice  a  goodly  return  from  many  8iicce«ive  publioationa. 


2nU  Qreai  SUme  Book  of  Nature.  By  D.  T.  Ansted,  M. A.,  F  Jt.S.,  F.( 
London  and  Cambridge :  Maomillan  and  Co.    180S. 

The '  Grreat  Stone  Book  of  Nature '  would  perhaps  have  been 
called  tJie  pretty  little  book  of  Geology.  What  s  in  a  name,  indeed? 
what's  in  a  title,  so  lonff  as  the  ovrner  of  the  one  and  the  contents  of  i 
other  are  good  P  We  have  just  reviewed  one  good  little  book,  and  henj 
another.  &reat  men  nowadays  seem  given  to  little  things ;  andi,  truly,  ' 
such  small  seed  sown  broadcast,  we  ma^  expect  to  reap  a  good  c 
the  seed  shall  have  ripened  to  harvest  in  tne  next  generation. 
Mr.  Ansted  opens  his  pretty  book.  "  All  know  what  is  meant  bjr  the ! 
of  Nature.  But  nature  is  rather  a  library  than  a  book ;  for  it  n  the 
neral  and  well-stored  receptacle  of  all  that  has  ever  been  created,  of 
we  know  and  all  we  have  not  yet  learned,  of  all  that  is  animate  and 
that  is  inanimate,  of  all  that  is  happening  and  all  that  has  happened, . 
only  on  the  earth,  but  above  the  earth,  and  within  it  and  around  it  J 
thing  once  existing  has  entirely  disappeared.  Everything  has  been 
sraphed  and  is  preserved  for  use  ana  reference  somewhere  and  son 
livery  year  something  is  discovered  that  was  not  before  known ;  baft 
remams  so  vast  an  amount  of  material  yet  unknown  and  unreoOTded, 
we  may  be  quite  sure  it  will  never  be  exhausted,  however  long  the ' 
race  may  remain  on  the  earth,  or  however  highly  the  faculties  of  mi 
be  developed."  In  the  river-bed  and  sea-beaoi,  in  the  sun,  wind,  i«&i«i 
frost,  Mr.  Ansted  finds  the  key  to  the  language  of  the  great  stone  book< 
the  world ;  he  then  opens  its  {eaves  and  snows  us  the  stones  of  the  gra 
stone  book.  Then  he  points  out  tlie  placements  and  displacements  or  tej 
stones  of  the  great  book,  in  the  brick-pit  and  gravel -pit,  in  the  quuiyi- 
the  mine,  by  volcanos  and  earthquakes  and  other  disturbances  of  rocii» ' 
Now  come  the  pictures  of  this  great  stone  book — wonderful  pictures,  too^ 
they  are.  Next  the  treasures, — gems  rich  and  rare,  metals  precious,— tha. 
more  really  precious  the  more  useful.  And  so  through  his  brief  narrakiaB  * 
of  the  world's  own  special  wonders,  we  are  brought  to  the  end  of  Ul 
pretty  little  book  that  prettily  tells  the  great  story  of  the  Great  StoM 
Book.  And  Mr.  Ansted  shuts  up  his  little  book,  teaching  the  lesson  cor 
young  friends  will  ever  learn  by  an  earnest  stud^  of  the  great  book  itseUl 
•*  We  may  never  in  this  life  succeed  in  discovering  the  whole  plan,  for  it 
is  not  likely  that  finite  powers  can  grasp  the  Infinite  design.  But  eaek 
endeavour  that  is  made  numbly  and  honestly  will  be  productive  of  good, 
and  the  student  will  rise  from  the  study  of  any  part,  either  of  the  work 
or  the  method,  with  wider  and  clearer  views,  and  be  better  fitted  to  per^ 
form  his  other  duties  and  bo  useful  to  his  fellow-men." 
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From  the  Lowsr  Chdk  of  Dorer  [Keati.  bU.  ■ii.O. 

[In  ch«  tJulioTul  CoUecoan.  Bntub  Uu*cnii.] 

.  Siae  View.    Fig.  1.  Sue  of  Lower  Jaw,  s«m  from  Hi 
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3N  A  KEW  SPECIES  OF  HTBODUS  FEOM  THE  LOWER 

CHALK. 

Bt  S.  J.  Mackie,  F.0J9. 

)nrc£  the  pablication  of  Agassiz' '  Poissons  Fossiles  *  only  one  addi- 
iaon,  that  we  are  aware  of,  has  been  made  to  our  knowledge  of  this 
bteresting  genns  of  fishes, — certainly,  at  least,  in  respect  to  British 
geology.  In  1845  Sir  Philip  Egerton  described,  before  the  Oeological 
Bociety,  a  large  jaw,  or  rather  month  of  teeth,  of  a  fish  of  this  kind, 
Tound  by  Captain  Ibbetson  in  the  Isle  of  Wight,  and  named  by  Sir 
Philip  Hyhodu9  hatsanus. 

This  species  has  been  assigned  to  the  Lower  Greensand,  in  Morris's 
Catalogue,  but  the  bed  seems,  from  Sir  Philip's  statement,  to  be  in  a 
dubious  position,  for  he  speaks  of  it  only  as  "  near  the  junction  of  the 
Lower  Oreensand  and  Wealden,"  and  says  the  specimen  was  sent  to 
Mm  "  in  the  hopes  it  might  tend  to  show  to  which  of  the  two  forma- 
tions its  bed  should  be  assigned," — a  question  he  further  declines  to 
Answer,  as  *'  the  evidence  it  affords  on  this  question  is  neither  direct 
nor  conclusiye,  inasmuch  as  it  is  an  undescribed  species ;  and  conse- 
quently any  deductions  beyond  those  based  upon  general  affinities 
Would  be  unwarrantable."  Sir  Philip  adds,  however,  further  on : 
"The  geological  inferences  afforded  by  the  specimen  are  briefly  told. 
The  species  is  new.  The  genus  is  undoubtedly  Hybodus.  This  genus 
Attains  its  maximum  expansion  in  the  Oolitic  series,  but  it  ranges 
from  the  Muschelkalk  to  the  Chalk  inclusive.  The  only  evidence  of  its 
occurrence  in  the  latter  formation  is  a  fragment  of  an  ichthyodorulite 
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in  the  Mantell  collection.  The  teeth  have  not  been  found  in  any 
strata  more  recent  than  the  Wealden.  As  far,  therefore,  aa  the 
evidence  goes,  it  seems  much  more  likely  to  be  of  an  age  anterior  to 
the  Cretaceous  system."  This,  then,  is  at  most  only  doubtfully  a  Cre- 
taceous species ;  and  the  only  other  instance  of  which  we  have  anj 
published  figure  or  description  is  the  Ilybodui  tulcattu  referred  to  bj 
Sir  Philip,  and  recorded  in  Morris's  '*  Catalogue,"  on  the  authority 
of  Agassiz  (vol.  iii.  p.  44,  t.  106,  fig.  15, 16),  as  from  the  chalk  of 
Lewes  in  Sussex.  All  Agassiz  says  is,  "M.  Mantell  possesses  two 
fragments  of  rays  of  a  Hybodus  found  in  the  chalk  of  Lewes,  bat 
which  are  in  a  bad  state  of  preservation.  One  recognizes,  however,  on 
the  surface  the  furrows  and  the  longitudinal  ridges,  characteristic  of 
Ilyhodus,  which  present  this  particularity,  that  they  are  very  straight 
(droites)  and  very  uniform.  At  the  posterior  edge  one  distingaishei 
a  well-marked  longitudinal  ridge  (fig.  16a),  which  constitutes  a  spe- 
cific character  sufficieutly  defined  to  permit  the  founding  of  a  speciei 
upon  such  imperfect  pieces.  I  have  not  seen  any  teeth  on  the  pos- 
terior sides ;  I  doubt  not,  however,  that  such  existed,  but  they  have 
probably  been  broken,  which  does  not  appear  astonishing  in  frag- 
ments so  damaged."  These  two  fragments,  little  more  than  an  inch 
each  in  length,  are  now  in  the  British  Museum ;  and  a  careful  inspec- 
tion has  convinced  me  that  grains  of  Wealden  grit  still  adhere 
to  them,  and,  therefore,  that  they  can  no  longer  be  regarded  as  even 
Cretaceous  still  less  as  Chalk  specimens.  No  Chalk  fossils  were  ever 
seen  of  such  a  peculiar  nature  as  the  substance  of  which  they  are 
composed.  There  remain,  then,  to  retain  Ilyhodus  as  a  Cretaceous 
species,  only  those  relics,  whatever  they  are,  which  Professor  Morris 
has  recorded  as  *'  species  :  Chalk,  Northfleet  (Collection  Wethcrell) ; 
Norfolk  {jRoBe)y^  and  which  have  never  yet  been  figured  nor  described.* 
Very  great  interest,  therefore,  attached  itself  at  once  to  a  small  but 
very  fine  and  delicately-preserved  jaw,  with  numerous  teeth,  to  which 
my  attention  was  drawn,  in  the  National  Collection  (No.  3690S). 
It  is  from  the  Lower  Chalk  of  Dover.  The  extreme  length  of  the 
right  ramus  of  the  lower  jaw  is  2\  inches ;  its  vertical  depth  at  the 
middle  and  deepest  part,  -|  of  an  inch ;  and  the  depth  of  the  upper 
and  lower  jaws  together,  1^^  inch.  There  are  twenty-five  teeth  in  all, 
fully  visible,  and  fragments  may  be  detected  of  one  or  two  more. 

*  Mr.  Rose  informs  me  that  the  reference  in  Morris's  Catalogue  is  to  a  spec^meo  iu 
his  collection  identical  with  the  ichthyodorulite  figured  in  Dixon's  '  Geologj  of  Sos«ex,' 
tab.  xxxii.  fig.  7,  which,  however,  is  not  Hybodus.  Mr.  Rose's  specimen  is  from  the 
Lower  Hard  Chalk  of  Whittington,  near  Stoke  Ferry,  West  Norfolk.  What  the  speci- 
mens in  Mr.  Wetherell's  collection  are  we  do  not  know.— S.  J.  M. 
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Id  all  theee  teeth  the  central  tabercle  is  much  elongated,  and  in  the 
front  teeth  assumes  a  regular  tooth-like  form,  with  a  less  expanded 
baie,  apparently  only  about  equal  in  length  to  the  height  of  the 
principal  central  tubercle.    As,  however,  the  teeth  recede  towards 
tbe  angle  of  the  jaw,  the  central  tubercle  becomes  more  and  more 
depreeaed  and  the  base  more  and  more  expanded ;  the  central  tubercle 
at  last  becoming  very  little  elevated,  and  the  lateral  denticles  very 
muneroua,  but  with  elevations  gradually  lessening  towards  the  outer 
ends  of  the  base,  in  the  invariable  manner  of  the  teeth  of  Hyhodus^ 
and  which  to  us  forms  the  distinguishing  feature  of  the  teeth  of  that 
genns  from  the  teeth  of  species  of  Cladodus,  in  which,  on  the  con- 
trary, the  denticles  increase  in  size  as  they  recede  from  the  central 
tubercle.     In  all  else  the  two  genera  seem  very  closely  similar.    The 
teeth  of  Acrodu9  are  also  very  close  in  their  characters. 
.  In  these  remarks,  it  will  be  seen  that  we  differ  from  Sir  Philip 
^erton  as  to  the  general  uniformity  of  the  teeth  of  Hyhodut^ 
and  which,  on  the  contrary,  we  believe  varied,  as  sharks'  teeth  are 
well  known  to  do,  according  to  their  positions  in  the  jaw.     In  the 
specimen  we  are  noticing,  from  the  grey  chalk  of,  probably,  Abbot's 
Cliff,  between  Dover  and  Folkestone,  this  is  very  prettily  shown ; 
and  the  little  group  of  four  or  five  back  teeth  (seen  in  our  Fig.  I, 
PL  XIII.)  exhibit  this  feature  in  a  remarkable  and  exquisite  manner. 
We  are  inclined,  too,  to  raise  a  question  as  to  the  range  in  geo- 
logical time  of  tbe  genus,  at  least  within  the  British  area.     Ht/bodus 
•eems  to  us  to  make  its  first  appearance,  and  in  quantity,  in  the  Lias 
bone-bed.     In  Morris's  *'  Catalogue  "  if.  laviuaculus,  II,  minor^  and 
R,  plicatilU  are  all  referred,  with  a  query,  to  the  Trias, — the  first 
coming  from  Aust  Cliff,  the  second  having  the  localities  Aust  and 
Axmouth,  and  the  last  that  of  Axmouth,  recorded,  seemingly,  on  the 
verbal  statement  of  Sir  Philip  Egerton.     The  J7.  keuperianu^,  en- 
tered as  from  the  Keuper  of  Worcestershire,  is  evidently  the  spine 
of  Nemacanthus,  an  Aust  Cliff  bone-bed  fish. 

Of  the  first,  JT.  I(pviu8culits,  however,  Agassiz,  who  described  it, 
mentions  it  as  *'  a  very  little  fragment  of  a  ray  of  this  species  in  the 
Uuseum  of  Bristol,  coming  from  the  Lias  of  Aust  Cliff."  Of  tbe  second 
also,  he  says,  **  The  rays  designated  under  the  name  of  H,  minor,  are 
really  only  found  in  the  Lias  of  the  environs  of  Bristol  at  Aust  Cliff, 
vhere  we  do  not  find  great  rays  as  at  Lyme  Eegis,  and  they  are  ac- 
companied in  this  locality  by  a  kind  of  teeth  very  different  from 
those  of  Dorsetshire."   The  Muschelkalk,  Hybodw  plicatilis,  Agassiz 
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founded  on  teeth  collected  by  M.  d' Albert!  from  Tsbingen,  and  some 
bj  M.  Bronn,  from  Scbwenningen,  in  Wurtemberg.  In  his  notice 
of  this  species,  Agassiz  seems  to  have  imbibed  the  idea,  which  Sir 
Philip  Egerton  has  followed,  of  there  being  a  great  uniformity  in  the 
teeth  of  Hybodus,  and  upon  these  grounds  exdudea  firom  the  figures 
7  to  18  of  Plate  24,  which  he  had  assigned  to  JET.  plieaHlis,  all  but 
fig.  10  and  13 ;  raising  7, 8, 11, 12, 14, 16,  into  the  spedes  S.  Mimgmth 
and  ^g.  17  and  18  into  H,  polyeyphu9^  and  fig.  9  and  15  into  J7.  «•- 
gustus.  These  three  species,  however,  unless  they  have  something 
more  definite  besides  this  untenable  character  of  non-variation  to 
depend  upon,  must  hereafter  be  looked  upon  as  very  questionable^ 
as  the  variation  of  the  teeth  in  our  Chalk  specimen  must  render  eri- 
dent  to  every  unbiassed  mind. 

The  question  of  the  geological  age  of  H.  plieaHlis,  must  rest  m 
the  correctness  of  the  assignment  of  the  so-called  Muschelkalk  bedi 
of  Tsdbingen  and  Schwenningen ;  but  there  are,  it  will  be  seen  further 
on,  other  specimens  in  our  National  Collection  from  beds  termed 
Muschelkalk  in  other  Continental  localities :  and  from  which,  too, 
H.  obliqutts,  H.  rugosiM,  and  H.  sublwvis  are  recorded. 

Agnssiz  is  certainly  wrong  in  admitting  H,  tuleatui  at  the  recent 
end  of  the  geological  series  as  a  Chalk  specimen,  and  it  would  be  well 
therefore  to  examine  the  right  to  the  antiquity  of  those  species  he  and 
others  put  at  the  older  end  of  that  series.  I  am  not  sufficiently  ac- 
quainted with  the  Muschelkalk  strata  to  do  this  myself. 

Still,  80  nearly  allied  as  is  the  genus  Acrodus,  we  may  expect,  if  we 
believe  in  development  doctrines,  a  few  early  preceding  forms  in  an 
era  older  than  the  Jurassic — the  period  of  "  reign,"  par  excellence^  in 
quantity  of  individuals  and  in  number  of  species  of  the  genus  Hf- 
bodus.  The  teeth  of  our  Chalk  species — ^the  most  recent  known— are 
more  like  those  of  the  Muschelkalk  species  (H,  plicatilis)  than  anj 
other,  and  a  comparison  with  fig.  1  of  Agassiz*  Plate  22a  may  well  be 
made.  This  resemblance  is  not,  perhaps,  a  little  singular ;  and  we  have 
a  floating  idea — not  yet  properly  worked  out  by  facts — that  during 
the  period  of  extinction  of  a  genus  or  family,  there  is  a  tendency  to 
sportive  (P)  varieties,  and  amongst  these  a  greater  or  less  disposition 
to  revert  to  the  originating  form.  For  example,  in  the  Cretaceous  era, 
when  the  Ammonites  died  out,  we  see  numbers  of  forms,  Ilamites, 
Crioceras,  etc.,  reverting,  as  it  were,  back  to  the  primitive  Orthoceras, 
until  in  the  Baculite  of  the  Upper  Chalk,  where  the  chambered-cepha- 
lopods — excepting  the  Nautilus — cease  altogether,  we  have  a  form 


H1.CKIE— -OK  Jl  KEW  SPECIES  OF  HTBODUS.  245 

straight  and  conical  as  that  primitiye  type  itself.     Perhaps,  however, 
this  is  but  a  fanciful  idea,  and  time  will  not  now  allow  us  to  work  it 
out. 
The  species  given  by  Professor  Morris  are — 

From  the  Chalk  (error,  shonid  be  lYealden,  s.  J.  m.) — IT,  tuleatut;  species,  chalk, 
Northfleet  (Wetherell  Coll.),  Norfolk  (Rose  Coll.)  ;  Lower  Greensand  (?  Wealden,  8.  j.  m.), 
— ^.  basoHiu;  "Wealden, — H.  subcarinalus ;  Portland, — H,  strict ut;  Kimmeridge 
Clay, — H.  acutus.  If.  leptodms;  Common  to  both  Great  Oolite  and  Wealden, — H.  duHut, 
H.  donalis  (Hastings),  H.  mar^nalit.  If.  striaitUiu;  Great  Oolite, — //.  apieafis,  II, 
frogtoconiu,  H,  LawiOMt,  H,  obtuwi,  U,  potyprion,  H.  undnlatus ;  Tufcrior  Oolite, — 
R.  erasms;  Lias, — II.  earinatuSy  H.  erasttformUy  H,  eurtus,  H.  Delabecheiy  H. 
tfumiug,  H.  formotut,  H,  medius,  H.  pyramidalist  H.  raricostatut,  U.  reticufatus ; 
Triat?  (Lias  Bone  bed,  8.  J.  M.), — H,  lavinocutui,  H.  plieatUis,  II,  minor;  from  the 
Keaper  of  Worcestershire, — H,  keuperiantu. 

The  following  are  the  specimens  of  Hyhodus  in  the  British 
Museum : — Back  tooth  of  Hyhodus  poly  prion,  Agassi  z,  from  Wealden 
of  Tilgate  Porcst  (IVfantell  Coll.) ;  back  tooth  of  Hyhodus  (P  sp.) 
fiom  Wealden  of  Sussex  (Dixon  Coll.)  ;  several  front  teeth  of  Hy- 
hodus (P  sp.)  from  Wealden,  Tilgate  Forest  (Mantell  Coll.) ;  front 
teeth  of  Hyhodus  yrossicanus,  Agassiz;  Wealden,  Tilgate  Forest 
(Dixon  Coll.) ;  others  of  same  species,  no  locality  given,  but  name  of 
**  P.  Doran  '*  attached  to  label ;  two  others  of  same  species  from 
Forest  Marble  of  Atford,  collected  by  Mr.  Wood ;  some  from  the 
Forest  Marble  of  Stanton,  presented  by  W.  Cunnington,  Esq. ;  one 
from  the  Forest  Marble  of  Malmesbury,  collected  by  Mr.  Buy ;  one 
seemingly  of  the  same  species  from  the  Great  Oolite  of  Stonesfield; 
several  from  the  Forest  Marble  of  Wiltshire  (AV.  Gunnington,  Esq.)  ; 
two  from  Stonesfield  Slate  of  Oxfordshire  (Mautell  Coll.),  several  from 
the  Stonesfield  Slate  of  Eyeford,  collected  by  Mr.  Binfield.  Back 
teeth  of  Hyhodus  poJyprion,  from  the  Stonesfield  Slate  of  Eyeford 
(Mr.  Binfield) ;  one  from  Groat  Oolite  of  Stonesfield,  presented  by 
8.  P.  Pratt,  Esq. ;  one  also  apparently  of  the  same  species  from  the 
Great  Oolite  of  the  same  locality ;  two  from  the  Stonesfield  Slate  of 
Oxfordshire  (Mantell  Coll.)  ;  three  anterior  side-(?)  teeth,  seemingly  of 
this  species,  from  the  same  formation  and  district ;  a  posterior  (?)  side- 
tooth  from  Great  Oolite  of  Stonesfield ;  four  largish  teeth  of  a  Hy- 
hodus, apparently  //.  polyprion,  from  the  Great  Oolite  of  Malton 
(Bean  Collection).  Two  back  teeth  of  Hyhodus  retieulatus,  Agassiz, 
from  the  Lias  of  Lyme  Regis ;  six  of  Hyhodus  pyramidalis,  Agassiz, 
Lias,  Lyme  Regis  ;  a  very  fine  mass  of  jaw,  and  numerous  teeth  of 
Hyhodus  reticuJatuSy  Lias,  Lyme  Regis;  slab  with  numerous  large 
and  fine  teeth  of  a  species  of  Hyhodus,  Lias,  Lyme  Regis;  very 
fine  congeries  of  back  teeth   of  a  Hyhodus,  seemingly  the   same 
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■peciet  as  the  last  specimen,  from  the  Lias  of  Lyme  Begis,  collected 
by  J.  Johnson,  Esq.;  two  large  wide-based  teeth  with  prominent 
central  tubercles,  from  Lias  of  Lyme  Hegis ;  very  long-pointed  broken 
tooth,  Lias,  Lyme  Begis ;  small  slab  with  thirteen  teeth,  and  a  soli- 
tary tooth  of  Ichthyosaurus,  from  Lias,  Lyme  Begis :  a  fine  conge- 
ries of  large  strong  teeth  of  Hyhodui  pyramidalU^  collected  by  J. 
Johnson,  Esq.,  from  the  Lias  of  Lyme  Begis ;  two  small  masses  of 
teeth.  Lias,  Lyme  Begis  (Mantell  Coll.)  :  two  teeth  of  R,  reiiemlaiui^ 
Lias,  Lyme  Begis :  isolated  back  tooth  of  H,  pyramiddlU^  Lias,  Ljme 
Begis ;  five  foreign  broken  teeth  of  same  species,  from  the  Lias  of 
Ohmden,  collected  by  M.  P.  Mohr;  three  teeth  of  JIy5(Mltf«y  collected 
by  Mr.  Buy,  from  the  Oxford  Clay  of  Christian  Malford,  Wiltshire ; 
front  tooth,  Oxford  Clay,  Christian  Malford ;  some  foreign  broken 
front  teeth,  from  the  Bone-bed  of  Crailsheim,  collected  by  M.  P. 
Mohr ;  single  back  tooth  of  H,  raricottattu^  labelled  "  Trias,**  Aust 
Cliff, — an  assignment  we  doubt  the  correctness  of    Seyeral  front 
teeth  of  HyhoduB  minor^  Agassiz,  from  the  Lias  Bone-bed  at  Bristol ; 
two  foreign  back  teeth  of  Hyhodus  plicatilis  f ,  from  the  Muschelkalk 
(?  8.  J.  M.)  of  Baireuth,  collected  by  M.  P.  Mohr ;  other  foreign  teeth, 
assigned  to  the  same  species,  from  Muschelkalk  (?)  of  Baireuth  (Mohr 
and  Dr.  Braun),  Halle  (Mohr),  Leineck  (Dr.  Braun),  and  JJ.  ohUquut^ 
Baireuth,  Lei  neck  (Braun),  (sp.?)  Leineck  (Braun);  S.langiconus  ?^ 
Ag.,  from  Bone-bed  of  Crailsheim  (Mohr),  H,  rugosus^  PI.,  from 
Bone-bed  of  Crailsheim  and  Hallo  (Mohr),  H,  suhlavisy  Ag.,  from 
the  Keuper  of  Wurtemberg  (Dr.  Krantz),  H.  cu^pidatus  (Krantz), 
and  an  unassigned  front  tooth  from  the  Keuper  of  Wurtemberg, 
collected  by  Dr.  Krantz.     There  are  also  to  be  added  to  the  British 
specimens  a  small  fragment  of  the  Aust  Cliff  rock,  with  teeth  of 
JlyhoduSt  and  which  fragment  is  referred  on  the  tablet  with  a  query 
to  the  ^  Trias."     In  addition  to  these  are  numerous  fin-rays  in  the 
wall-case.  No.  7,  in  the  North  Gallery,  referred  to  various  species, 
but  for  the  present  we  reserve  our  remarks  on  these. 

We  regret  we  cannot  go  at  greater  length  now  into  the  investigation 
of  this  interesting  genus.  The  specimen  we  have  figured,  however, 
is  well  worthy  of  accurate  description,  and  on  no  finer  one  has  any 
species  of  Hyhodus  yet  been  founded.  I  propose  the  specific  name 
of  Duhrisiensis  for  it,  and  will  give  in  our  next  number  a  descriptive 
summary  of  distinguishing  characters  and  enlarged  figures  of  the 
minute  teeth,  which  require  more  care  and  delicacy  of  drawing,  and 
consequently  time,  than  I  can  possibly  at  this  moment  give  to  them. 


CUTTSTACEAN  TBACKS  IN  P0T6DAU  SANDSTONE. 

The  followingiDtereBtiD|l«tterbjProfeBsi>r  Hall  (Slat  Oct.  1662), 
On  M  New  CnutocesD,  miin  the  FotsdHm  Sandstone,"  was  pub- 
uhed  in  the  December  number  of  the '  Canadian  Naturalist.' 

I  hmve  been  much  interested  in  readinj;  your  obserrations  upon  the 
racka  of  Idmnlua  in  tand,  and  compariBonB  with  the  trarkg  in  the  FoU- 
lam  Bandstone  ;*  more  especiaUj  as  thene  obBerrationa  connect  themselTsa 
tt  m  remarkable  maimer  with  a  recent  diacorerj  of  my  own  ;  and  a  ques- 
aon  may  arise  as  to  whether  joa  have  described  an  animal  which  Z  naTS 
Ebnnd,  or  I  have  fonnd  the  animal  corresponding  to  your  description.  I 
rill  leare  you  and  the  scientific  world  (o  judee  of  the  facta.  However, 
after  what  you  have  written,  I  cannot  now  publish  what  I  comrannicated 
to  the  Albany  Inititnte  last  winter,  without  referring  to  your  paper ;  and 
A  the  nkeantime  you  ma;  lay  this  note  before  the  Montreal  Natural  Hil- 
ton Society,  and  publish  it,  or  such  parts  of  it,  as  you  please. 

la  Febnlary  last,  I  communicated  to  the  Albany  Institute  a  notice  of  a 
from  the  Potsdam  Sandstone  of  Wisconsin,  and  subse- 


DueDtly  I  sent  a  diawine  of  the  same  to  M.  Barrande.  In  1865,  I  obtaiued 
Rom  tha  Potsdam  San<£tone  of  the  Upper  MissiaBippi  Hi*er,  a  fragment 
ot  irhat  appeared  to  be  a  spine  of  a  cmstacean,  of  Terr  remarlcable  and 
peeuhar  atamcture,  reminding  one  of  that  bona  ;  and  wnich  might  at  one 
time,  hefoTB  we  had  accustomed  ourseWes  to  limit  the  geological  range  of 
fiahea,  hare  been  taken  for  an  ichthvic  remain. 

Thia  fraxment  remained  in  my  collection  a  subject  of  much  interest,  for 
I  waa  aware,  from  its  stmcture,  that  it  could  belong  to  no  genus  of  Trilo- 
Intea,  but  at  the  same  time  I  did  not  think  it  worth  while  to  publish  any 
BOtiee  of  it  from  its  incompleteness. 

In  1857,  Mr.  Daniels,  of  the  Geological  Snrrcy  of  Wisconsin,  diicoTcred 
a  the  Potsdam  Satidstoue  of  Black  Biver,  in  that  State,  tracks  similar  to 
those  described  by  Sir  W.  E.  Logan  in  the  sandstone  of  Canada.  This 
added  a  new  interest  to  the  unknown  crustacean  fracment;  and  in  1860  I 
Tiaited  the  Black  Siver  region,  to  procure,  if  possible,  some  of  these  im- 
pressions.    Z  failed  however  in  finding  the  precise  locality  ;  and  in  1862 


Fig.  1, — Shield  of  Cnutacean,  from  Primordial  Zoar, 
lent  my  assistant  in  the  Wisconsin  surrey,  Mr.  Hale,  to  make  further  ex- 
plorations, but  he  did  not  succeed  in  finding  anything  of  interest.  At 
another  locality,  however,  he  obtained  some  iragraenta  of  the  cruatacean 
before  mentioned,  among  which  are  two  cephalic  shields  sufGcientiy  perfect 
to  be  characterized.  I  enclose  you  a  drawing  of  one  of  these. 
*  'CuoiJiui  NituraliiC  for  Augait,  18G2. 
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tes  to  proTe  that  thermal  intensily,  whether  it  be  a  wave  (a 
i  fluid,  18  not  uniform.  Light  and  heat  cannot  be  uniformljr 
rough  space,  for  the  causes  that  generate  them  are  not  uni- 
1  to  intensity  and  distance. 

limit  of  the  thermal  ocean  in  space  must  be  almost  infinitely 
id  there  is  no  evidence  that  refrigeration  proceeds  in  a  uni- 
m  the  centre  to  the  circumference  of  the  material  universe, 
ly  proof  that  our  system  revolves  in  a  circle  equidistant  from 
itre.    There  is  therefore  no  evidence  whatever  that  our  path 

is  isothermal.  It  has  also  been  stated  by  the  editor  ot  the 
lat  to  say,  that  the  present  meteorological  changes  on  our 
fficient  to  explain  the  glacial  eras,  is  merely  a  dogmatic  asscr- 
y  I  have  only  to  say,  that  if  it  be  a  dogmatic  assertion,  it  is 
ith  in  the  invariable  certainty  and  sequence  of  natural  law, 

the  wonderful  and  hitherto  unexplained  fact,  that  the  polar 
enjoyed  the  climate  of  Italy  P — that  the  Sequoia  Langsd^rfi 
plant),  the  walnut,  the  plane-tree,  and  the  vine  once  flourished 
ctic  Circle  P  (Steenstrup  and  Beer.)    Is  it  not  an  incontrover- 

Mount  Lebanon  was  once  covered  with  ice  and  snow  P  I 
te  universally  admitted  that  these  facts  are  incapable  of  ex- 
iny  known  laws  of  our  present  telluric  meteorology,  and  also 

tnrough  space  is  not  isothermal,  which  latter  supposition, 
it  is  by  physical  facts,  will  fully  explain  all  the  phenomena  of 
iciatioD. 

the  question  in  the  last  number  of  the  '  Geologist,'  "  what 
ed  temperature  of  the  old  cosmical  space  through  which  our 
rpothetically  supposed  to  have  passed  in  the  glacial  age  ?"  I 
lat  the  solution  to  this  query  can  only  be  found  in  vital  ther- 
L  the  changes  north  and  south  of  the  isozoic  zones.  For  it  is 
at  during  the  period  the  earth  was  passing  through  the  cold 
ace  the  isozoic  zones  moved  towards  the  equator ;  and  tliat 
pas>ing  through  warmer  regions  of  space,  the  isozoic  zones 
•arer  the  poles.  Therefore  from  the  changes  of  the  isozoic 
earth's  surface,  an  approximate  calculation  might  lie  ma/ic  of 
3smical  temperatures  through  which  our  solar  system  paus/zd 
lacial  geological  periods  so  clearly  recorded  on  the  earth's 

r  exist  where  matter  is,  it  mast  be  subject  to  the  law*  of  matt':r,  an<1  m 
would  be  in  direct  correlatioa  with  the  other  physical  forc.A  ;  and  if  h^«t 
oatter,  how  can  we  speak  of  hot  and  cold  regioos  of  t]M>-,  whtr*:  bv  tKil 
neither  heat  nor  cold  can  be?  Again,  if  confir»*:d  to  ma't^r,  it  mil,  a« 
is  concenied,  be  con6ned  to  that  matter  with  which  '^:r  uirth  it  ifi  tou- 
•eat  sphere  of  ethereal  matter  surroandinz  the  fcan,  »hi'h  i^  wanuerj  \,y 
by  his  light,  put  in  motion  by  bis  attraction  or  r^pairion.  If  lb*:  kun 
his  surrounding  worlds,  theae  will  all  traT*;l  oDwani*)  V/'^"^h*r  iu  tr,*-  «»;/.* 
d  envelope  ;  and  therefore,  unl*:ftt  the  sopp^/^  htji  arid  c^^d  p:;(>/;.*  of 
K-raturcs  of  much  hiirher  or  niut-h  lower  d^ry^ws  tLaii  ^ht  z*  ^':.'4.  'ju,'^.- 
olar  n'gion,  the  effect  would  be  imperoeptib!*:.  I:i  '.:/.t  t;*.i.\,  ;;.';«•.  »«; 
adiation  inwards  of  heat  from  i\aux.  Vimtlt  X'iit  k'^.,  k:.*  '/>Lii^/, «/ ;.*.</, 
;ct,  a  stoppage  of  all  radiation  from  the  earth  r  V*^*.  I'oJL  .t  a  f',rtti  '*t 
)tion  seemingly  necessitates  the  exiht^coe  of  na'.t^r.  ll  l/^  •..V/«rf ',.•«•  .( 
ice — all  space  without  end  mu*t  be  material.  Ct;i  L*-t*  or  'J^.'t  ^i.«t  ..-. 
here  is  no  cause  whattTer,  no  phytical  ael'.o'j,  ILa*.  i  it;.',*  '/,  \Lk*.  *',.'/; A 
)r  accumulate  heat  in  space  or  prndnix  heat^  nuM^ea  of  f/ktf,,  (^u^tL^Jk. 
id  chemical  decompotitiona  of  matter  miidtt  yr^'.**,  t&iMsr*!*  'A  \^a^A 
but  we  have  no  dsta  yet  fior  neb  an  umaam^^MMi, — JU».  Lu/h,,^ 

1  % 


S*S  THE  SEOUieiST. 

TTie  rptstions  to  Limuliu  are  at  onrc  itnf>gMt*d  bj  the  form  and  emt. 
iioo  of  ihe*e  canpaivs  while  the  large  prominent  eve-tuberciei  holdw 
lalirelj  the  ume  position  u  the  »in«ll  approximate  oi-uliform  tulKivI«« 
»p.i[»  (W  the  anterior  part  of  the  shield  in  Limulua  (and  aifo  in  Kiij. 
Iitenul,  The  carapi™  in  proportionally  flatter  than  in  Limnln»,  and  bai, 
like  that,  a  etroni;  tliickeneJ  border;  the  posterior  angles  nmaded.  lb 
mireio  is  impref»ed  or  sinuate  in  front,  and  there  are  jlig;ht  indii-atiouif 
longitudinal  urooTes  on  each  aide  of  the  central,  leaving  a  median  tobi 
proportionally  wider  than  in  Limulus.  The  eye*,  thougl  imperfect  re- 
mind one  somewhat  of  the  eyes  of  Trilobitet,  and  are  rcraorkahlj  pio- 
minent. 

There  \}  a  «in^le  fragment  of  what  appears  to  have  been  an  nniculiiioa 
of  the  ihorai,  or  a  p-nnion  of  some  appendage  analogous  to  the  bnniU 
feet  of  Limulua;  it  ha«  a  Battened,  cun'iti^,  pointed  extremity.  Ancdcr 
fraemeiil  I  infer  may  hare  been  the  I'audal  eitreniitj,  it  is  eomparaCiTdT 
thick  and  strong  j  but  (he  ipeeimen  is  too  imperlect  to  be  dt-IerminMi 
The  first  spivinien  I  obtained  ii  a  straight  spine-like  body,  and  I  infi^riU 
the  animal  may  hare  been  prorided  with  a  eaudal  ppiae,  as  iu  LimiiluL 

Surh.  in  geiierat.  are  the  eharacten  of  this  crustacean.  Whether  tLii 
may  Jiave  been  the  animal  which  made  the  peculiar  traeks  in  the  nol- 
f  tone.  I  cannot  ray,  but  I  have  to  inferred.  The  tiret  ipeciuien  w«*  fmuid 
at  a  diiiianiv  t>f  thirty  miles  or  more  in  a  north-westerly  direction  from  tki 
locality  of  the  tracks  of  £lack  Hirer,  and  in  higher  beds  of  the  Hnd^ttnM. 
The  last  found  specinien«  are  from  a  more  distant  locality,  in  a  soaih- 
easterly  direction,  and  also  fronibeds  above  those  of  the  tracks.  Alllh* 
however,  cannot  furnish  matter  for  aipiment  against  the  oriirin  oftha 
tracks,  in  the  present  slate  of  our  knowledge  of  a  coontiy  which  liai  bea 
comparatively  uut  little  explored. 

\\  hatevermay  lie  proTfd  h^wJU-r  in  tliia  rcepect,  it  does  iiol  dir--"' 
the  great  iolerest  attaching  to  so  new  and  remarkable  a  form  uf  trii! 
from  the  uneijuirocal  primordial  tone  of  the  north-west. 


COEEESPOXDENCE. 


Cautes  of  Cotinicat  Changet  of  Temperature  on  our  Planel. 
It  is  the  essential  character  of  apace  lo  be  infinite.     It  caii  hare  nc 
The  negation  of  limit  becomes  the  transcendental  affirmative  of  Uisiil 
nite.    Not  so  of  matter;  matter  is  finite,  its  position  in  space  beingreg*'"*" 
and  determined  by  universal  reBultaiils,  the  efleetii  of  its  tuaja      '   ' 
tions.     Heat  can  onlv  exist  in  thut  portion  of  apace  whiirli  is  O" 
matter ;  for  whether 'caloric  be  n  fluid  or  a  wave,  it  can  have  ot 
in  pur«  space  where  no  mattor  exist*,  pure  space  being  a  ncgatio 
thing  that  is  material.     It  necessarily  follows  that  the  th< 
space  must  bo  maleriaJ. 

Mr.  Mttctie'3  supposition,  in  thelMtjl 
cosniical  U 
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)e<  to  prove  that  thermal  intoni«iiy,  wliotlicr  it  ho  a.  wav«r  (n 
%  fluid.  i«  not  uniform.  Lii^ht  and  heat  can  not  hr*  uii\f',nn\y 
rou^h  Epa(-e,  for  the  causes  that  generate  them  arc  not  unj* 
d  to  intensitr  an.i  Jiatance. 


ha!  :■:•  sav.  :Li:  :l-r  ir-r-ri:  z:T:»r.r — :    i.  '.'.a.-.^*  -or.  o,» 
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The  Portland  Ossiferous  Fissures. 

Sib, — The  Eev.  T.  Allen's  letter  on  the  Portland  fissures  in  your  last 
number,  induces  me  to  send  you  a  second  communication  upon  that 
question.  I  have  visited  Portland  during  the  present  month,  and  de- 
scended one  of  the  fissures,  in  which  a  large  numoer  of  bones  were  found 
some  months  ago  by  a  warder  of  the  name  of  Maddock.  I  obtained  all 
the  information  I  was  able  from  Mr.  Maddock  on  the  subject,  and  saw 
most  of  the  bones.  They  are  deposited  in  the  Grovemment  Office  at  the 
Vem  Fort.  Lieutenant  Home,  il.E.,  was  kind  enough  to  allow  me  to 
examine  them  thoroughly,  and  gave  me  much  information  and  assistance 
in  investigating  the  phenomena  of  the  gullies. 

I  must  premise  that  I  did  not  examine  any  gullies  in  that  portion  of 
the  island  where  the  Portland  beds  are  overlaid  by  the  Lower  Purbeck 
calcareous  shale. 

I  saw  at  a  glance  that  the 
explanation  I  offered  in  a  for- 
mer communication  to  your 
Journal  was  incorrect.  Shrink' 
age  will  not  account  for  these 
8e»-ieTei  "ssures.    They  appear  to  arise 

«,  stone,  fissured ;  *,  sandj  clay  ;  c,  sholy  rlaj.      ^  ^^  foundation. 

They  extend  as  nearly  as  possible  in  the  direction  of  the  length  of  the 
island ;  and  are  possibly  connected  with  the  last  great  movement,  which 
affected  the  configuration  of  that  part  of  the  coast.  This  movement  seems 
to  have  been  posterior  to  the  oulsDread  of  gravel  on  the  heights  to  the 
north  cf  the  Eidgway  fault :  for  the  elevated  beds  to  tho  south  of  the 
fault  are  bare  of  gravel. 

On  the  west  side  of  the  northern  end  of  Portland  the  beds  are  much 
broken  and  tumbled  seawards,  the  gullies  beinj;  very  numerous.  Slips 
occur  on  this  side  of  tho  island.  On  the  whole.  I  conclude  that  Portland 
is  the  remnant  of  an  oblong  mass  of  strata  brought  into  its  present  position 
bv  the  disturbances  alluded  to.  There  is  a  very  curious  miniature  model 
of  the  island  between  Upwev  and  Bineombo,  formed  by  the  combined 
effects  of  faulting  and  denudation,  and  in  the  same  series  of  beds  that 
occur  at  Portland  itself. 

The  general  structure  of  the  gullies 
seems  to  be  due  to  a  slip  of  such  a 
kind  that  they  are  more  open  at  the 
bott4)m  than  at  the  top.  (Fig.  2,) 

One  side  has  usually  slightlv  sunk 
a  foot  or  so.  The  jagged  edges  of 
broken  stones  and  flints  correspond 
on  the  two  sides  of  the  fissure.  The 
rock  seems  a  good  deal  shaken  on 

_.     ^     _,    ,       ..       ,     .         ,        ^  both  sides  of  the  larger  fissures. 

Fig  2.-Idcal  section  showinp  nature  of  ^yj^j^  ^^  ^^^  ^  ^^^  question  of  the 
slip  of  beds  m  forming  a  fissure  :  ab,  ^^^^^^^^  y^^  O?  closed  at  the 

masses  of  stone-rock,  subsiding  on  the  .^_  .i       i  j         •   x-         tft.\.  -n 

to  be  closed.  Yet  they  are  not  so  entirely.  Often  they  seem  to  be  roofed 
by  fragments  that  have  fallen  in  from  their  sides,  and  have  got  januned, 
and  subsequently  smaller  fragments  and  rubbish  have  accumulated  upon 


>  Kapinft  chasma  od  the 
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CerUinty  at  the  present  day  there  are  n.  „-r  -„  

e  of  the  iBlaud,  and  thia  maj  have  led  to  its  beinff  commonly  said 
lie  sullies  are  closed  at  the  top.  It  Beemi  probable  that,  where  the 
fe  Portlaud  rock  is  capped  by  ilatv  etone,  the  latter  may  hare  con- 
I  to  roof  the  fiuures,  and,  as  a  rule,  the  fissures  may  not  afiect  the 
«ks ;  but  I  cannot  speak  oa  this  point  from  observation. 
:he  fissure  vhich  I  entered  I  was  stopped  by  a  true  tabu  of  surface- 
i,  aboundins  in  Helices  and  Cyclostoms,  with  a  Tew  splinters  of  boDO. 

msteriala  bad  most  evidently  been  (gradually  introduced  through 
orifice  in  the  upper  surface  by  the  action  of  rain.  I  may  have 
■aed  tiefissureforaboutSfty  yards.  The  true  bottom  was  not  visible! 
]aantity  of  loose  stonea  had  been  cast  into  it.  The  part  of  it  where 
ones  were  found  is  now  choked  up.  I  should  conclude,  from  the 
ption  which  Mr.  Maddock  f;ave  me,  that  the  bones,  iu  fatliiif;  from 
,  lodged  upon  a  ledge  of  roclf ;  and  probably,  if  the  base  of  the 
a  were  reacned.  many  more  would  be  found  there. 
long  these  bones  were  no  human  bones.  I  did  not  see  any  such  that 
een  found  in  the  fissures  in  the  Govemnient  works,  but  I  saw  asling- 
,  formed  of  Portland  flint,  which  Lieutenant  Home  assured  me  he 
limself  taken  from  a  K^^'yi  '''  '  depth  of  80  feet  from  the  surTaceu 
!ao  told  me  that  he  heS  once  in 
osaessioQ  a  brecciated  mass  of 
i,  containing  among  them  human 
< ;  and  that  it  bad  neen  found  in 
y  in  making  the  ditch  of  the  fort, 
lat  it  had  been  stolen. 
e  eiplanation  given  above  of  the 

of  toe  formation  of  the  fissurea 
i  which  commends  itaelf  to  the 
igent  persons  engaged  upon  the 
mment  works,  and  was  Bugeested 

in  the  first  place  by  Mr.  Home, 
[oin  askctchof  the  top  of  a  gully 
e  north-west  side  of  the  Vcrn  Hill,  looking  north. 

this  case  the  gully  was  evidently  once  open,  though  now  filled  with 
e.     The  beds  have  sunk  about  two  feet  on  the  east  side. 

I  remain,  Sir,  faithfully  yours, 
Ulead,  CotclutUir,  June  17/*,  1863.  O.  FlsHBB. 


2^  Portland  Ossiferoas  Fiseuret. 
I, — With  reference  to  Mr.  Allen's  letter  in  your  number  for  last 
h,  I  beg  to  say  that  I  do  not  doubt  the  truth  of  his  statement,  but 
Ij  the  soundness  of  the  inferences  drawn  therefrom.  I  presume  he  is 
1  that  in  what  lie  says  about  the  "  deluge  "  and  the  bones  of  extinct 
lis  he  is  opposed  to  some  of  the  most  advanced  geologists  of  the  pre- 
lay,  in  the  opinion  of  whom  the  idea  of  a  "universal  deluge"  must 
fen  up,  and  who  also  think  that  the  fossil  remains  of  elephants,  rhi- 
■osee,  etc.,  belonged  to  species  peculiarly  adapted  to  exist  in  a  tern- 
e  and  even  a  comparatively  arctic  climate,  of  which  the  "  Siberian 
Tioth  "  and  woolly  rhinoceros  mentioned  by  Professor  Owen,  in  his 
*rv  of  British  Fossil  Mammalia,'  are  appropriate  examples.  Hoping 
rill  excuse  my  thus  trespassing  on  your  valuable  space, 

I  remain,  yours  truly, 

CillBLES  JXCES,  IV S. 
todlandi,  Thorpe,  near  XorKieh,  /■>«  8, 1863. 
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The  Portland  OnifhrouM  Viuuret. 

Sib,— In  answer  to  the  objections,  which  too  hare  made  in  tlw  kit 
number  of  the  '  Geologist/  to  my  opinion  of  tne  cause  of  the  remaini  of 
men  and  of  extinct  mammalia  beins  found  in  fissures  of  the  Portiuid 
rock,  which  fissures  do  not  extend  to  the  surface  <^  the  rock,  will  you  sDov 
me  to  make  a  few  observations  P 

In  the  first  place,  I  think  there  can  be  no  doubt  that  human  and  o4te 
bones  have  been  thus  found.  This  fact,  as  I  hare  before  stated*  is  positively 
asserted  in  '  Willis's  Current  Notes '  for  A^ugust,  1862,  and  in  an  article  ii 
the  '  Times '  of  the  Ist  of  last  Januimr ;  and  has  been  frequently  ooih 
firmed  to  me  by  Ca]>taiu  Manning,  of  ForUand  Castle,  who  has  shown  ms 
the  bones  of  men,  of  elk,  reindeer,  elephant,  and  of  other  animals  which 
were  found  associated  to<2[ether  in  fissures,  which,  he  said,  did  not  extend 
to  the  surface  of  the  rock.  You  say :  "  How  could  there  be  a  fissnrs 
before  the  rock  was  consolidated,  and  are  we  to  believe  that  the  ek- 
phanis,  etc.,  and  men  too,  lived  at  the  bottom  of  the  sea, -as  theynuut 
be  supposed  to  have  done  if  we  accept  Mr.  Allen's  theory  ?**  But  m  both 
of  my  letters,  I  said  that  I  believed  that  the  human  and  other  bones  nut 
have  been  imbedded  in  the  rock  brfore  its  consolidation,  and  consequently 
before  the  existence  of  any  fissures ;  and  that,  therefore,  the  men  snd  sni- 
mals  to  whom  they  belonged  must  have  lived  on  some  other  dry  Isnd, 
which  probably  no  longer  exists.  My  opinion  is,  that  these  fissures  wen 
gradually  formed  in  the  scmi-iluid  limestone  deposit,  partljr  Yjj  the  hunuun 
and  other  remains  embedded  in  it  and  the  putria  rapours  arising  from  their 
corrupting  bodies,  and  partly  by  the  contraction  or  the  calcareous  depoiit 
during  the  process  of  its  drying.  I  believe  that  all  the  remains  were  im- 
bedded in  the  soft  limestone  at  that  interchange  of  limd  and  sea  of  which 
M.  Cuvier  speaks  in  the  following  words: — "I  conclude,"  he  says,  "with 
M.  do  Luc  and  M.  Dolomiou,  that  if  there  be  any  fact  well  established  in 
goolo^'  it  is  tliis,  that  the  surface  of  our  globe  has  sufFcrecl  a  great  and 
sudden  rcTolution,  the  period  of  which  cannot  be  dated  further  rack  than 
five  or  six  thousand  years.  This  revolution  has,  on  one  hand,  engulfed 
and  c!iused  to  diaa])pear  tlie  countries  formerly  inhabited  by  men  and  the 
animal  specicK  at  present  best  known,  and,  on  the  other,  has  laid  bare  the 
bed  of  tliC  last  ocean,  thus  converting  its  channel  into  the  present  habita- 
ble earth."  I  think,  also,  that  there  is  the  strongest  geologic^d  proof  that 
the  remains  of  extinct  quadrupeds  found  in  caverns  in  limestone,  were  im- 
bedded in  Uie  limestone  before  its  consolidation,  and,  consequently,  before 
the  existence  of  the  caverns  themselves ;  and  that  therefore  the  animals  to 
whom  they  belonged  must  have  previously  inhabited  some  other  dry  land. 
For  there  is  evidence  that  many  of  these  caverns  have  had  no  mouths 
as  none  have  as  yet  been  discovered,  at  Oreston,  near  Plymouth.  Dr. 
Buckland,  in  his  '  licliquise  Diluviansc,'  mentions  three  of  these  caverns, 
in  which  were  numerous  remains  of  extinct  mammalia,  which  were  onlv 
discovered  by  men  digging  in  a  quarry  for  stone  for  building  the  Plymouth 
breakwater.  He  says  that  tliese  caverns  were  "discovered  by  Mr. 
Whidbey  in  removing  the  entire  mass  qfa  hill  of  transition  limestone,  and 
that  none  of  them  had  any  discoverable  communication  with  the  surface 
of  the  earth.  In  the  '  Times  '  of  January  22,  1859, 1  read  a  statement 
that  "  there  had  recently  been  discovered  in  one  of  the  limestone  quarries 
at  Oreston,  the  teeth,  bones,  and  other  remains  of  lions,  tigers,  elephants, 
rhinoceroses,  horses,  hytenas,  and  other  animals.  The  cavern  from  which 
the  fossils  were  extracted  was  situated  in  the  solid  rock  in  the  clifi*  of  a 
quarry.    There  was  no  aperture    or  other   indication  of   its  locality. 
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Lg  ike  oontenta  is  the  jaw  of  an  animal  of  the  horse  species,  in  sta- 
Ite,  exceedingly  perfect."  The  fossils  were  said  to  be  in  the  posses- 
of  Mr.  Josepli,  mineralogist,  of  Plymouth.  In  conseauenco  of  read- 
Kia  account,  I  wrote  to  Mr.  Joseph,  requesting  him  to  have  the  kind- 
to  inform  me  whether  the  facts  mentioned  m  the  '  Times '  were  in 
'  respect  correct.  He  returned  for  answer  that  they  were  so ;  and 
that  there  was  no  aperture  in  the  cavern,  and  that  some  of  the  bones 
imbedded  in  "  compact  rock."  It  appears  from  Dr.  Buckland's  '  £e- 
e  DUuYiansB,'  that  almoet  all,  if  not  all,  bone-cayems  which  have  aper- 

through  which  the  animals  could  have  passed  are  situated  in  the  face 
■ecipitous  cliffs,  produced,  as  Dr.  Buckland  says,  by  valleys  of  denu- 
A  excavated  by  the  retiring  waters  of  a  transient  inundation.  I 
:,  therefore,  that  except  for  the  excavation  of  these  valleys,  the  ex- 
oe  of  the  caverns  would  probably  have  never  been  known.  The 
dale  cave  itself,  which  is  full  of  the  remains  of  immense  mammalia, 
as  Dr.  Buckland  says,  only  discovered  by  men  digging  in  a  quarry, 
thus  laying  open,  to  the  extent  of  30  feet,  the  cave  itself,  and  forming, 
e  perpendicular  face  of  the  quarry,  an  entrance  of  3  feet  high  and  6 
d.  JJr.  Buckland  thinks  that  there  may  be  many  similar  caverns  in 
neighbourhood  of  Kirkdalc,  whose  existence  can  only  be  discovered 

their  casual  intersection  by  some  artificial  operation ;"  and  he  says 
,  "  in  these  circumstances  we  see  a  reason  why  so  few  caverns  of  this 
.  have  hitherto  been  discovered,  although  it  is  probable  that  they  are 

numerous."  From  the  fact  that  few,  u  any,  bone-caverns  have  been 
>vered  with  apertures  through  which  animals  could  have  passed,  except 
ms  situated  m  the  face  of  precipitous  cliffs,  produced,  according  to 
Buckland,  by  diluvial  denudation,  it  seems  to  me  certain  that  all  bone- 
tms  wore  only  formed  by  the  animal  remains  imbedded  in  the  limestone 
Mit  before  it«  consolidation,  and,  consequently,  that  the  animals  them- 
es must  have  originally  inhabited  some  other  dry  land  which  may  no 
;er  exist.  Lastly,  as  almost  all  the  fossil  remains  of  men  or  animals 
id  in  caves  are  buried  in  loam,  which,  as  Dr.  Buckland  asserts,  was 
ied  into  the  caves  by  an  inundation,  it  is  probable  that  the  same  water 
ch  introduced  this  loam  introduced  the  bones  imbedded  in  it. 

I  am.  Sir,  your  obedient  servant, 

Thos.  D.  Allek. 
eeiorify  North  Cerney^  Cireneetter,  June  12,  1863. 

How  were  the  bones  of  men,  mammoths,  and  reindeer  separated  and  deposited  only  in 
forming  fissures  in  a  semifluid  limestone  ?  The  bones  of  men,  mammoths,  and  reindeer 
Id  hare  been  commingled  with  the  shell-fish  and  other  marine  remains  in  the  Portland 
:,  if  they  had  existed  at  that  period  and  were  washed  into  the  Portland  Sea.  Mr.  Allen 
better  honestly  look  at  the  sections,  fissures,  and  limestones  for  himself,  and  get  some 
le  human  and  mammal  bones  out  in  the  presence  of  good  aud  able  witnesses,  as  M.  de 
thcs  has  lately  done  at  Abbeville.     It  will  be  a  hard  matter  for  him  to  get  the  world  to 
sve  iu  Oolitic  men  and  mammoths,  nulcss  on  better  authority  than  *  Willis's  Notes '  or  a 
f  paragraph  in  the  '  Times.*     Ossiferous  fissures  arc  not  rare.     They  occur  in  a  vast 
iber  of  places,  and  there  is  no  reason  to  believe  the  infilled  remains  in  the  Portland 
ires  are  a  whit  more  ancient  than  such  remains  are  ustially  considered  to  be.     Nothing 
yet  turned  up  to  show  that  man  is  not  one  of  the  latest-created  animals,  and  as  yet 
the  slightest  indication  has  been  obtained  in  any  part  of  the  world  of  the  existence  of 
lan  beings  in  the  Jurassic  age.     Mr.  Allen's  theory  of  the  deposition  of  the  extinct 
nab  in  caves  before  the  caves  existed  is  so  ingenious  and  nalr^,  that  we  leave  it  with- 
comment  for  the  amnsement  of  our  readers,  for  fear  our  remarks  might  spoil  the  joke, 
the  allusion  to  the  Oreston  quarries,  we  presume  Mr.  Allen  wishes  to  infer  that  there 
5  men  in  the  mountain-limeslone  age.     Are  we  shortly  to  be  treated  to  footprints  of 
,  and  works  of  his  architecture  and  handicraft  in  the  Cambrian  slates  ?    Mr.  Allen 
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miut  not  expect  many  conyerts  to  hit  geological  heresy  ankts  be  gire  «  irresutiUjreoii- 
▼incing  proofs.  \Vc  are  not  willing  to  dose  our  oolomna  againat  any  expression  of  opinkM, 
however  rash  or  wrong  it  may  at  first  sight  appear, — the  wildest  might  torn  oat  nght  it 
last ;  but  we  cannot  permit  any  further  discnssion  of  these  Portland  fiasorca,  unless  pon- 
tive  sections  to  scale  with  the  position  of  these  mammal  bones  or  some  practical  d^aik 
are  submitted  to  us. — £o.  Geol.] 


Age  of  the  Trinidad  Strata. 

Dear  Sib, — Perhaps  ^oa  will  allow  me  to  make  a  remark  in  conneetioa 
with  a  statement  occurring  in  Mr.  Guppy's  paper  on  the  Parian  Forma- 
tion of  Trinidad.  He  mentions  sandstones  containing  a  Trigonia,  Belem- 
mites,  and  other  fossils  belonging  to  a  period  represented  by  a  scries  of 
rocks  on  the  continent  of  Europe,  known  as  the  Neocomian.  What  I  wish 
to  suggest  is,  that  it  is  more  than  probable  that  the  beds  in  Trinidad  were 
not  of  Neocomian  age,  as  Mr.  Guppy  says.  Are  we  to  suppose  it  pro- 
bable, or  even  possible,  that  there  was  no  variation  of  fauna  m  geological 
periods,  and  that  the  occurrence  of  two  or  three  species  of  molluscs  to- 
gether in  different  localities,  furnishes  proof  of  their  existence?  Can 
geologists  point  to  certain  species  of  shells,  and  say,  "Wherever  these 
are  found  together  imbedded,  we  know  the  rocks  containing  them  to  hare 
been  contemporaneous"  P 

Suppose  the  existing  fauna  of  the  world  to  become  fossils,  where  should 
we  find  species  to  characterize  itP  Bv  what  two  or  three  species  would  a 
geologist  be  able  to  distinguish  the  aeposit  from  any  that  preceded  it? 
Would  ho  not  be  very  liliely  to  place  the  Australian  beds  as  contempo- 
raneous with  our  Oolites  (the  absence  of  Cephalopoda  being  the  only  i«- 
markablc  difference)  P  and  he  would  most  probably,  according  to  the  system 
now  pursued  in  geological  classifi.cation,  assign  a  different  period  to  nearlr 
every  existing  fauna.  Geologists  are,  it  seems,  too  much  impressed  with 
an  idea  of  "  contemporaneity."  As  Professor  Huxley  said,  in  his  AddreM 
to  the  Geological  Society,  1862,  '*  it  would  have  been  very  much  better 
for  geology  if  so  loose  and  ambiguous  a  word  as  *  contemporaneous '  had 
been  excluded  from  her  terminology,  and  if  in  its  stead  some  term  express- 
ing similarity  of  serial  relation,  and  excluding  the  notion  of  time  altog^ 
ther,  had  been  employed  to  denote  correspondence  in  position  in  two  or 
more  scries  of  strata.  *  Professor  Huxley  proposes  to  substitute  the  word 
**  homotaxis  "  as  more  correct,  and  avoiding  the  production  of  an  erroneous 
impression.  Edward  Forbes  was  in  the  habit  of  asserting  that  the  simi* 
larity  of  the  organic  contents  of  distant  formations  was  primd  facie  eri- 
dence,  not  of  their  similarity,  but  of  their  difference  of  age.  It  would  be 
well  if  geologists  were  more  attentive  to  these  facts.  Many  conclusion* 
which  are  now  held  as  undeniable  would  be  shaken  from  their  foundations, 
and  geology  would  have  a  difficulty  removed  from  her  path  which  must 
sooner  or  later  make  itself  known.  E.  K.  Lankesteb. 


Remarlcable  Coal-Plant, 

SiB, — I  have  lately  found  in  a  seam  of  coal  a  stem  of  Sigillaria  whkb    : 
throws  considerable  light  on  the  compound  character  of  some  of  our  cow- 
mon  Coal-plants,  and  tends  somewhat  to  simplify  a  portion  of  fossil  botany. 
The  circumference  of  the  specimen  is  1  foot  6  inches,  and  after  the  remoTal 
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of  a  coaly  enrelope  of  outer  bark,  presents  the  irregularly-ribbed  and  far- 
rowed sur&oe,  with  occasional  scars,  so  often  seen  on  old  SigillarifiD  and 
their  main  roots.  The  central  axis  is  cylindrical,  and  shows  on  its  trans- 
Terse  section  a  MeduUoaa  resembling  one  described  by  Cotta.  The  outside 
of  this  cylinder  is  striated  lon^tndinally,  like  a  Calamite,  and  not  to  be 
distinpushed  from  the  Catamites  remotus  of  Eronf^rniart.  Next  comes  a 
cylinoer  of  wed^e-shaped  bundles  of  barred  vesscln,  in  radiating  series, 
part^  by  spaces  resembling  medullary  rays,  in  all  respects  similar  to  that 
found  in  Stigmaria,  Siffillaria,  and  Anabatkra,  Outside  of  the  last,  with 
a  small  interval,  is  another  cylinder  comi)osed  of  vessels  not  barred, 
arranged  in  radiating  series,  and  parted  by  large  wedge-shaped  bundles  of 
▼easels  ranning  towards  the  circumference.  The  structure  of  this  outer 
cylinder  is  identical  with  that  of  Calamodendron,  and  its  exterior  has  the 
^gularly-ribbed  and  furrowed  appearance  previously  alluded  to. 

Yours  truly, 

Edwabd  William  Binnbt. 
MamekeHer,  June  lOM,  1863. 


FOREIGN  INTELLIGENCE. 


The  question  of  the  contemporaneity  of  man  with  extinct  species  of 
animaLi  has  again  been  brought  before  the  Academy  of  Sciences  by  a 

Eaper  of  M.  J.  Desnoyers,  on  the  8th  ultimo,  in  which  he  announced  his 
sving  met  with  materials  indicating  the  co-existence  of  man  with  the 
£Upkat  meridionaUg,  in  a  deposit  in  the  environs  of  Chartres,  of  greater 
age  than  the  drift  of  the  valleys  of  the  Somme  and  the  Seine.    These  indi- 
emtions  are  kinds  of  notches  or  streaks  made  by  the  human  hand,  which  ho 
bas  observed  on  many  of  the  fossil  bones  of  manv  of  the  great  extinct 
mammals  found  in  tliat  deposit  at  Saint- Prest,  near  Chartres.  M.  Desnoyers 
also  notices  indications  of  the  same  character  in  bones  from  other  localil  ics. 
The  conclusions  deduced  in  his  paper  are — that  fossil  \)onos  of  JSlephas 
meridionalis,  Rhinoceros  leptorhnus^  JR.  JStruscus,  Hippopotamus  major, 
many  of  large  and  small  deer,  and  other  species  of  manimifers  charac- 
teristic of  the  Upper  Tertiary  or  Pliocene  strata,  discovered  in  an  undis- 
turbed deposit  or  tnat  geological  age,  bear  numerous  and  evident  traces  of 
notchings,  scratches,  and  cuts  which  are  perfectly  analogous  to  those  which 
have  been  observed  on  the  fossil  bones  of  other  more  recent  species,  some 
of  which,  now  extinct,  accompanied  the  Elephas  primigenius^  Rhinoceros 
iiekcrkinus,  Ursus  speheuSf  Hifanaspeloiay  etc.,  and  others  still  living,  such 
as  the  Beindeer  ana  other  deer,  the  Aurochs,  etc.,  but  remains  of  which 
are  found  commingled  together  in  ossiferous  caverns,  in  drift-beds,  or  in 
peat.     Like  vestiges  have  been  met  with  on  numbers  of  bones  of  existing 
species  in  the  excavations  for  houses,  and  in  Celtic,  Celto-Roman,  and  Saxon 
graves.     The  marks  noted  on  the  fossil  bones  from  the  most  ancient  beds 
appear  to  have  had,  for  the  most  part,  the  same  origin  as  those  on  the  more 
recent  bones,  and  cannot  be,  so  far  as  we  yet  know  anything  to  the  con- 
trary, attributed  to  any  other  source  than  the  act  of  man.     Other  strisD, 
finer,  rectilinear,  and  inter-crossing,  which  are  seen  also  in  gr?at  number  on 
the  bones  from  the  Pliocene  deposit  of  the  neighbourhood  of  Chartres  and 
from  other  localities,  are  analogous  to  those  seen  on  striated  and  rolled 
boulders  of  ancient  and  modern  glaciers.    The  section  at  Saint-Prest,  una- 
nimously recognized  as  Upper  Tertiary,  or  Pliocene,  and  anterior  to  all  the 
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qaatemary  beds  containing  lemains  of  ElejpkoM  primi^emuutf  irields  nu- 
meronB  bones  ofElepka*  meridionali$  and  otfier  of  the  great  kinds  of  nim- 
xnalia  characteristic  of  the  Pliocene  beds. 

From  these  facts,  then,  it  is  possible  to  condade  with  a  strong  appeanoMe 
of  probability,  that  man  inhabited  the  soil  of  France  before  the  fpreat  snd 
first  glacial  era,  contemporaneously  with  the  JSlepkat  meridiomalu  and  the 
other  species  of  fossil  mammals  of  the  Val  d'  Amo,  in  Tnscanj,  idurh 
are  identical  with  those  of  Chartres,  and  which  species  are  Tertiary,  snd 
more  ancient  than  the  Elephas  primigenUu  found  with  the  relics  of  msn 
in  the  dilurial  beds  of  valleys  and  caverns. 

The  Saint-Prest  bed  offers  the  most  ancient  example  jet  (p^ven  in  Europe 
of  the  vestiges  of  man  with  the  extinct  beasts.  It  diminishes  in  no  wiy 
the  interest  and  importance  of  the  Abbeville  and  Amiens  discoveries,  bat, 
on  the  contrary,  confirms  their  reality  by  a  new  argunent,  and  by  totsDj 
independent  observations  the  evidence  recently  obtained  by  M.  ^Boaeha 
de  Perthes  and  verified  with  so  much  care  hj  tae  naturalists  of  Englssd 
and  France. 


PEOCEEDINGS  OF  GEOLOGICAL  SOCIETIES. 

BoYAL  Institxttiok  of  Gbeat  Bbttatk. — June  Stk, — *•  On  the  Fonni 
of  the  Stratified  Alps  of  Savoy."  By  John  Buskin,  Esq.,  F.G.S.  Hie 
irarnose  of  the  discourse  was  to  trace  some  of  the  influences  which  liSTe 
produced  the  present  external  forms  of  the  stratified  mountains  of  Sstoj, 
and  the  probable  extent  and  results  of  the  future  operation  of  such  in- 
fluences. 

The  subject  was  arranged  under  three  heads : — I.  The  Materials  of  the 
Savoy  Alps.  II.  The  Mode  of  their  Formation.  III.  The  Mode  of  their 
subsequent  Sculpture. 

I.  Their  Materials, — The  investigation  was  limited  to  those  Alps  which 
consist,  in  whole  or  in  part,  either  of  Jura  limestone,  of  Neocomian  beds, 
or  of  the  Hippurito  limestone,  and  include  no  important  masses  of  other 
formations.    All  these  rocks  are  marine  deposits ;  and  the  first  question  to 
be  considered  with  respect  to  the  development  of  mountains  out  of  them, 
is  the  kind  of  change  tney  must  undergo  in  being  dried.    Whether  pro- 
longed through  vast  periods  of  time,  or  hastened  by  heat  and  pressure,  the 
drying  and  solidification  of  such  rocks  involved  their  contraction,  snd 
usually,  in  consequence,  their  being  traversed  throughout  by  minute  fis- 
sures.   Under  certain  conditions  of  pressure,  these  fissures  take  the  aspect 
of  slatv  cleavage ;  under  others,  they  become  irregular  cracks,  dividing  all 
the  substance  of  the  stone.    If  these  are  not  filled,  the  rock  would  become 
a  mere  heap  of  ddbris,  and  be  incapable  of  establishing  itself  in  any  bold 
form.     This  is  provided  against  by  a  met  amorphic  action,  which  either  ar- 
ranges the  particles  of  the  rock,  throughout,  in  new  and  more  crystalline 
conditions,  or  else  causes  some  of  them  to  separate  from  the  rest,  to  tra- 
verse the  body  of  the  rock,  and  arrange  themselves  in  its  fissures ;  thus 
forming  a  cement,  usually  of  finer  and  purer  substance  than  the  rest  of  the 
stone.    In  either  case  the  action  tends  continually  to  the  purification  and 
segregation  of  the  elements  of  the  stone.    The  energy  or  such  action  de- 
pends on  accidental  circumstances.    First,  on  the  attractions  of  the  com- 
ponent elements  among  themselves ;  secondly,  on  every  change  of  external 
temperature  and  relation.     So  that  mountains  are  at  difierent  periods  in 
difierent  stages  of  health  (so  to  call  it)  or  disease^    We  have  mountains 
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Dguid  temperaineot,  mountains  with  checked  circulations,  mountains 
reus  feTers,  mountains  in  atrophy  and  decline. 
3  change  in  the  structure  of  ezistmg  rocka  is  traceable  through  eon- 
is  gradations,  so  that  a  black  mud  or  calcareous  slime  is  impercepti- 
odified  into  a  magnificently  hard  and  crystalline  substance,  enclosing 
^f  beryl,  topaz,  and  sapphire,  and  veined  with  gold.  But  it  cannot 
ermined  how  far,  or  in  what  localities,  these  changes  are  yet  arrested ; 
!  plurality  of  instances  they  are  evidently  yet  in  progress.  It  ap- 
rational  to  suppose  that  as  each  rock  approaches  to  its  perfect  type 
ange  becomes  slower ;  its  perfection  being  continually  neared,  but 
reached ;  its  change  being  liable  also  to  interruption  or  reversal  by 
eological  phenomena.  In  the  process  of  this  change,  rocks  expand 
tract ;  and,  in  portions,  their  multitudinous  fissures  give  them  a  duo- 
>r  Tiscosity  like  that  of  glacier-ice  on  a  larger  scale.  So  that  many 
kions  are  oest  to  be  conceived  as  glaciers,  or  frozen  fields  of  crag, 
depth  is  to  be  measured  in  miles  mstead  of  fathoms ;  whose  cre- 
'>  are  filled  with  solvent  flame,  with  vapour,  with  gelatinous  flint,  or 
srystallizing  elements  of  mingled  natures ;  the  whole  mass  changing 
aensions  and  flowing  into  new  channels,  though  by  gradations  which 
t  be  measured,  and  in  periods  of  time  of  which  human  hfe  forms  no 
:;iable  unit. 

formation. — Mountains  are  to  be  arranged,  with  respect  to  their 
ure,  under  two  great  classes — those  which  are  cut  out  of  the  beds  of 
they  are  composed,  and  those  which  are  formed  by  the  convolution 
itortion  of  the  beds  themselves.  The  Savoy  mountains  are  chiefly 
8  latter  class.  When  stratified  formations  are  contorted,  it  is  usually 
by  pressure  from  below,  which  raises  one  part  of  the  formation  above 
St ;  or  by  lateral  pressure,  which  reduces  the  whole  formation  into  a 
of  waves.  The  ascending  pressure  may  be  limited  in  its  sphere  of 
ion ;  the  lateral  one  necessarily  affects  extensive  tracts  of  country, 
le  eminences  it  produces  vanish  only  by  degrees,  like  the  waves  left 
wake  of  a  ship.  The  Savoy  mountains  have  undergone  both  these 
of  violence  in  very  complex  modes  and  at  different  periods,  so  that 
omes  almost  impossible  to  trace  separately  and  completely  the  opera- 
f  any  given  force  at  a  given  point. 

)  speaker's  intention  was  to  have  anal3'sed,  as  far  as  possible,  the  ac- 
f  the  forming  forces  in  one  wave  of  simple  elevation,  the  Mont  Sa- 
and  in  another  of  lateral  compression,  the  Mont  Brezon :  but  the 
igatiou  of  the  Mont  Saleve  had  presented  unexpected  dilficulty.  Its 
i  had  been  always  considered  to  be  formed  by  vertical  beds,  raised 
bat  position  durmg  the  Tertiary  periods ;  Mr.  Kuskin's  investigations 
►n  the  contrary,  led  him  to  conclude  that  the  appearance  of  vertical 
vas  owing  to  a  peculiarly  sharp  and  distinct  cleavage,  at  right  angles 
he  beds,  but  nearly  parallel  to  their  strike,  elsewhere  similarly  mani- 
in  the  Jurassic  series  of  Savoy,  and  showing  itself  on  the  fronts  of 
:>f  the  precipices  formed  of  that  rock.  The  attention  of  geologists 
ivited  to  the  determination  of  this  question. 

!  compressed  wave  of  the  Brezon,  more  complex  in  arrangement,  was 
clearly  defined.  A  section  of  it  was  given,  showing  the  reversed  po- 
of the  Hippurite  limestone  in  the  summit  and  lower  precipices.  This 
one-wave  was  shown  to  be  one  of  a  great  series,  running  parallel 
he  Alps,  and  constituting  an  undulatory  district,  chiefly  composed  of 
beds,  separated  from  the  higher  limestone-district  of  the  Jura  and 
•y  a  long  trench  or  moat,  filled  with  members  of  the  Tertiary  series — 
r  nummulite  limestones  and  fiysch.     This  trench  might  be  followed 
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from  "Fa verges,  at  the  head  of  the  Lake  of  Annecy,  across  Saroy.  It  aepi- 
rated  Mont  Vergi  from  the  Mont  Dorons.  and  the  Dent  d'Oche  from  the 
Dent  dn  Midi ;  then  entered  Switzerland,  separating  the  Moleson  from 
the  Diablert't^  ;  passed  on  throngh  the  districts  of  Thun  and  Brientz,  and, 
dividing  itself  into  two,  caused  the  zigzagged  form  of  the  Lake  of  Lucerne. 
Tlio  principal  branch  then  passed  between  the  high  Sentis  and  the  Glsr» 
nisch,  and  broke  into  confusion  in  the  Tyrol.  On  the  north  side  of  thii 
trench  the  chalk  beds  were  often  vertical,  or  cast  into  repeated  folds,  of 
which  the  escarpments  were  mostly  turned  away  from  the  Alps;  butoo 
the  south  side  of  the  trench,  the  Jurassic,  Triassic,  and  Carboniferous  beds, 
though  much  distorted,  showed  a  prevailing  tendency  to  lean  towards  tlie 
Alps,  and  turn  their  escarpments  to  the  central  chain. 

both  these  systems  of  mountains  are  intersected  by  transverse  valleyi, 
owing  their  origin,  in  the  first  instance,  to  a  series  of  transverse  curvilinetr 
fractures,  whi(»h  affect  the  forms  even  of  every  minor  ridge,  and  produce 
its  principal  ravines  and  boldest  rocks,  even  where  no  distinctly-excavated 
valleys  exist.  Thus,  the  Mont  Vergi  and  the  Aiguilles  of  Salouyre  are 
only  fragmentary  remains  of  a  range  of  horizontal  beds,  once  continaoM, 
but  broken  by  this  transverse  system  of  curvilinear  cleavage,  and  worn  or 
weathered  into  separate  summits. 

The  means  of  this  ultimate  sculpture  or  weathering  were  lastly  to  be 
considered. 

III.  Sculpture. — The  final  reductions  of  mountain  form  are  owing  either 
to  disintegration,  or  to  the  action  of  water,  in  the  condition  of  rain,  riven, 
or  ice ;  aided  by  frost  and  other  circumstances  of  temperature  and  at- 
mosphere. 

All  important  existing  forms  are  owing  to  disintegration  or  the  action 
of  water.  That  of  ice  had  been  curiously  overrated.  As  an  instrument 
of  sculpture,  ice  is  much  less  powerful  than  wat<»r;  the  apparently  ener- 
getic effects  of  it  being  merely  the  exponents  of  disintegration.  A  glacier 
did  not  produce  its  morainc,*^  but  sustained  and  exposed  the  fraiimcnts 
which  fell  on  its  surface,  pulverizing  these  by  keeping  them  in  motion,  but 
producing  very  unimportant  efli'cts  on  the  rock  below  ;  the  rounding  and 
striation  produced  by  ice  were  superficial ;  while  a  torrent  penetrated  into 
every  angle  and  cranny,  undermining  and  wearing  continually,  and  carrr- 
ing  stones,  at  the  lowest  estimate,  six  hundred  thousand  times  as  fast  ai 
the  glacier.  Had  the  quantity  of  rain  which  has  fallen  on  Mont  Blanc  in 
the  form  of  snow  (and  descended  in  the  ravines  as  ice)  fallen  as  rain,  and 
descended  in  torrents,  the  ravines  would  have  been  much  deeper  than  they 
are  now,  and  the  glacier  may  so  far  be  considered  as  exercising  a  protective 
influence.  But  its  power  of  carriage  is  unlimited,  and  when  masses  of 
earth  or  rock  are  once  loosened,  the  glacier  carries  them  away,  and  exposes 
fresh  surfaces.  Generally,  the  work  of  water  and  ice  is  in  mountain  sur- 
gery like  that  of  lancet  and  sponge — one  for  incision,  the  other  for  ablu- 
tion. 2s'o  excavation  by  ice  was  possible  on  a  large  scale,  any  more  than 
by  a  stream  of  honey ;  and  its  various  actions,  with  their  limitations,  wi-re 
only  to  be  understood  by  kee])ing  always  clearly  in  view  the  great  law  of 
its  motion  as  a  viscous  substance,  determined  by  Professor  James  Forbes. 

The  existing  forms  of  the  Alps  are,  therefore,  traceable  chiefly  to  denu- 
dation as  they  rose  from  the  sea,  follo^ved  by  more  or  less  violent  aqueous 
action,  partly  arrested  during  the  ghcial  periods,  while  the  produced  di- 
luvium was  carried  away  into  the  valley  of  the  Khine  or  into  the  North 
Sea.  One  very  important  result  of  den^idation  had  not  yet  been  sufficiently 
regarded  ;  namely,  that  when  portions  of  a  thick  bed  (as  the  Budisten- 
kalk)  had  been  entirely  removed,  the  weight  of  the  remaining  mafses. 
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easing  tmequally  on  the  inferior  beds,  would,  when  these  were  soH;  (as 
e  Neocomian  marls),  press  them  up  into  arched  conditions,  like  those  of 
e  floors  of  ooal-mines  m  what  the  miners  called  "creeps."  Many  ano- 
iloos  positions  of  the  bedf  of  Spatanjs^en-kalk  in  the  district  of  the  Lake 
Annecy  were  in  all  probability  owing  to  this  cause :  they  rauirht  be 
idied  advantageously  in  the  sloping  base  of  the  great  Bocbers  de  Lanfon, 
iioh,  disintegrating  in  curved,  nearly  vertical  flakes,  each  a  thousand  feet 
height,  were  nevertheless  a  mere  outlying  remnant  of  the  great  hori- 
ntnl  formation  of  the  Parmclan,  and  formed,  like  it,  of  very  thin  hori- 
ntal  beds  of  Rudisten-kalk,  imposed  on  shaly  masses  of  Neocomian, 
xlified  by  their  pressure.  More  complex  forms  of  harder  rock  were 
ronght  by  the  streams  and  rains  into  fantastic  outlines ;  and  the  trana- 
rse  i^orges  were  cut  deep  where  they  had  been  first  traced  b^  fault  or 
stortion.  The  analysis  of  this  aqueous  action  would  alone  require  a  series 
discourses ;  but  the  sum  of  the  facts  was  that  the  best  and  most  interest- 
g  portions  of  the  mountains  were  just  those  which  were  finally  left,  the 
ntres  and  joints  as  it  were  of  the  Alpine  anatomy.  Immeasurable  periods 
time  would  be  required  to  wear  these  away ;  and  to  all  appearances, 
iring  the  process  of  their  destruction,  others  were  rising  to  take  their 
ace,  and  forms  of  perhaps  far  more  nobly  organized  mountain  would 
itness  the  collateral  progress  of  humanity. 

M1.VCHE8TBR  Scientific  Students*  Association. — The  Association 
iginated  in  the  latter  part  of  1861,  by  the  efforts  of  a  few  ardent  lovers 
*  science,  who,  stimulated  by  the  recoUection  of  the  great  pleasure  they 
id  derived  from  attending  the  sectional  meetings  of  the  British  Asso- 
ation  on  the  occasion  of  its  visit  to  Manchester,  conceived  the  project 
'  organizing  in  that  city  a  permanent  association,  to  enable  students  to 
eet  frequently  for  the  discussion  of  scientific  topics,  and  to  afford  them 
>portunities  of  frequent  intercourse.  The  institution  numbers  some  seventy 
embers  or  more,  and  during  the  two  sessions  of  last  ^ear,  thirty  lectures 
ere  delivered  and  five  conversaziones  held,  one  of  which  latter  was  geolo- 
.cal.  Amongst  the  lectures  were  the  following  geological  topics : — '*  The 
oal  Formation  and  its  Fossils,"  by  Mr.  G.  Butterworth ;  '*  The  Chemistry 
r  Coal,"  by  Mr.  James  Richards ;  "  On  Volcanic  Action,"  by  Mr.  T. 
Loss ;  "  Geological  Traces  of  Primaeval  Man,"  by  Mr.  W.  C.  Unwin ; 
Iron,"  by  Mr.  E.  Drew ;  "  The  Chalk  Formation,"  by  Mr.  S.  Shiriey ; 
On  Vertebrate  Life — its  History  and  Peculiarities,"  by  Mr.  G.  D.  Hatton ; 
On  Gold,"  by  Mr.  R.  Drew.  During  the  present  year  the  geological 
ctures  have  been  "  The  Hypozoic  Rocks,"  by  Mr.  Richard  Smith ;  "  The 
owest  Fossiliferous  Rocks  of  England,"  by  Mr.  Samuel  Shirley  ;  "  The 
Devonian  System,"  by  Mr.  George  D.  Hatton ;  "  The  Flora  of  the  Coal- 
[easures,"  by  Mr.  William  Grindon ;  **  Ice  as  an  Agent  of  Geological 
hange,"  by  Sir.  F.  CaruUa ;  **  Fossil  Saurians,"  by  Mr.  E.  Butterworth. 
ixcursions  have  also  been  made ;  amongst  them,  visits  to  the  collieries  of 
Vonley  and  Pendleton,  and  to  the  copper  and  lead  mines  at  Alderley. 
Richmond  Mechanics'  Institute. — Mr.  S.  W.  North,  of  York,  has 
ctured  on  the  antiquity  of  man.  The  title  of  his  lecture  was,  *'  Has  not 
[an  existed  a  hundred  thousand  years  P  "  The  now,  to  geologists,  fami- 
ir  topics  were  treated  with  lucidity  and  perspicuity,  the  lecturer  agreeing 
the  recognized  conclusions  of  the  high  antiquity  of  the  human  race,  and 
e  evidences  of  the  fossil  flint-implemeuts  which,  as  "  works  of  his  hands," 
considers  speak  in  unmistakable  terms  of  man*s  presence,  and  serve  to 
I,  not  only  of  his  existence,  but  something  of  his  history." 
Geologists*  Association. — On  the  20th  ult.  a  number  of  the  members 
this  association  assembled  at  £ew  Gardens,  where,  under  the  guidance 
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of  Proferaors  Tennant  and  Marris,  they  inspected  miniitely  the  rarioiii 

Iilants  that  have  an  interest  for  geologists ;  puticiihirly  themagnifioent  eol- 
ection  of  ferns,  in  connection  wit-h  the  fossil  ferns  of  the  oottl-measoRt. 
The  plants  that  characterize  the  Oolitic  and  Tertiary  beds  were  also  iUus- 
tratea  witli  reference  to  modem  groups.  On  the  24th  ult.  the  Assoeiitioa 
made  an  excursion  to  Heme  Bay  snd  Eeculver,  where  the  most  competent 
of  the  members  delivered  field  lectures  on  some  of  the  Secondaiy  snd 
Tertiary  formations  exposed  on  the  coast  between  those  places. 

CoTTES WOLD  Natubalibts*  Field  Clvb.—  A  most  interestiDg  and  nu- 
merously attended  meeting  of  this  Club  took  place  on  27th  May,  at  Bown- 
hill,  Woodchoster,  where,  oy  the  permission  of  William  Leigh,  Esq.,  the 
proprietor  of  the  estate,  a  tumulus  was  opened,  under  the  saperintendenee 
of  Mr.  E.  Witchell  and  Dr.  Payne,  of  Stroud.  On  leaving  the  barrow,  Mr. 
Samuel  S.  Marling,  of  Stanley  Park,  invited  the  Club  to  luncheon.   From 
this  Doint  the  President  and  Secretary  proceeded,  under  the  guidance  of 
Mr.  Witchell,  to  a  neighbouring  brick-kiln,  to  examine  the  fiillen'-esitii; 
thence  to  Penwood  Quarry,  where  the  bastard  freestone  is  laid  open  to  t 
depth  of  twenty-five  feet,  upon  which  rests  the  lower  trigonia  bed  with  its 
characteristic  fossils ;  and  onwards  to  a  freshwater  formation,  exposed 
during  the  excavation  of  a  reservoir  on  the  side  of  the  hill,  at  a  connder- 
able  elevation  above  the  town.   From  the  organic  contents  it  was  presumed 
to  represent  the  bottom  of  a  small  hill-lake,  of  which  the  margin  towirdi 
the  vale  has  lon^  been  swept  away.    The  shells  found  in  it  comprise  the 
same  species  which  are  constantly  found  in  the  tufaceous  accumulations  of 
the  district,  and  which  still  inhabit  it — Cvclosfoma  el^ems,  Helix  rotuih 
data,  H.  umbilicata,  Pupa  umbilicata,  Zua  lubriea,  Azeca  tridens,  and 
Carychium  minimum^  as  land-shells ;   Valvata  pittdnctiM,  Z^mnaus  truth 
caiuluSf  and  two  or  three  species  of  Phidium,  as  water-shelb.     The  Bev. 
S.  Lysons,  availing  himself  of  the  presence  of  Dr.  Thumham,  and  Mr. 
Cunnin^ton,  of  Devizes,  Mr.  D.  Nash,  and  other  ethnologists  from  Chel- 
tenham, submitted  for  examination  four  skulls  exhumed  by  him  from  the 
tumulus  recently  opened  at  Kodniarton.  After  dinner  at  the  George  Hotel, 
several  gentlemen  took  part  in  a  long  and  animated  discussion  on  the 
events  of  the  day,  and  upon  the  views  expressed  in  a  paper,  by  Captain  Bell, 
"  on  the  rough  unhewn  Stones  of  Cromlechs,  Circles,  and  Chamoered  Tn- 
muli,**  in  which  he  inclined  to  the  opinion  that  no  tools  were  used  upon 
them  from  superstitious  motives,  or  reverential  feelings  due  to  the  wide 
difiusion  of  the  divine  command  repeatedly  referred  to  in  the  Scriptures, 
where  altars  are  especially  mentioned  as  of  unhewn  stone.*  He  argued  that 
the  tool-marks  wore  not  absent  from  want  of  skill  on  the  part  of  the  mound- 
formers,  as  a  knowledge  of  the  powers  of  the  lever,  and  the  construction 
of  sledges  upon  which  ponderous  masses  were  probably  removed,  implied 
familiarity  with  tools  of  various  descriptions.     Mr.  D.  "N^asli  doubted  whe- 
ther iron  "had  not  been  used,  and  believed  that  the  stones  uncovered  to- 
day, if  not  hewn,  had  been  shai)ed  to  fit  them  for  the  purjwse  to  which  ther 
were  applied.     He  did  not  assign  to  the  barrows  of  this  district  the  high 
antiquity  attributed  to  them  by  many  antiquaries,  and  thought  that  our 
knowledge  of  the  race  by  whom  they  were  constructed  had  become  more 
confused,  instead  of  more  clear,  by  recent  discoveries.     He  thought  that 
the  majority  of  them  were  of  a  period  subsequent  to  that  of  the  Boroan 
dominion  in  Britain,  and  that  they  were  the  work  of  a  people  which  had 
derived  the  civilization  to  which  it  had  attained  from  the  Komans,  and 
were  therefore  of  Komano-British  origin. 

*  I  have  long  thought  it  possible  that  sonic  of  these  anhewn  stone  monuments  roty 
be  relics  of  perhaps  even  the  flint-implement  men,  or,  at  any  rate,  a  very  early  race ; 
and  have  more  than  once  published  the  idea. — En.  Geol. 
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Mr.  Cnnnington  exhibited  a  beautifully-finished  flint  celt  or  adze,  nine 
vd.  a  half  inches  lon^  by  three  wide  at  the  edge,  which  had  been  found, 
ith  others,  during  the  present  year,  at  Crudwell,  near  Malmesbury. 
A  letter  was  read  from  Professor  Buckman,  accompanied  by  a  geological 
ction,  announcing  the  discovei^  in  Cirencester  of  a  patch  of  Cornbrash, 
oring  that,  as  its  environs  consist  of  Forest  marble  and  Great  Oolite,  the 
wn  itself  is  situated  in  a  valley  of  depression.  A  letter  of  thanks  from  the 
eological  Society  for  the  contribution  to  its  library  of  the  **  Proceedings" 
the  Club  was  then  read,  as  was  also  an  invitation  to  meet  the  Malvern 
iub  at  Dudley,  on  the  18th  of  June,  from  the  newly-established  Severn 
alley  Naturalists*  Field  Club,  whose  head-quarters  are  at  Bridgnorth. 
The  proceedings  terminated  with  a  paper  by  the  Rev.  S.  Lysons,  on  the 
Names  of  Places  in  Gloucestershire. ' 

If  ANCHESTEB  Gbolooical  Societt. — March  31«^. — A  very  important 
iper  was  read  bv  Mr.  Joseph  Dickinson,  the  President,  "  On  the  Coal- 
Tata  of  Lancashire." 

In  the  first  volume  of  the  Transactions  of  this  Society  there  are  papers 
On  the  Geology  of  Manchester  and  its  Vicinity,"  and  '*  On  the  Geology 
the  Lancashire  and  Cheshire  Coal-Fields,"  by  Mr.  Binney.  These 
ipera  were  given  about  24  years  ago ;  but  although  so  many  years  have 
apsed  since  they  were  written,  Mr.  Dickens  testified  to  the  accuracy  which 
laracterizes  most  of  the  information  they  contain.  The  author's  purpose 
his  present  paper  was  to  give  an  account  of  the  whole  subject,  ana,  in 
»ing  so,  to  "  Tell  not  as  new  what  everybody  knows,"  but,  whilst  fully  ac- 
lowledging  former  authorities,  to  supply  required  corrections,  together 
ith  additional  matter  of  his  own. 

The  hase  of  the  Lancashire  coal- formation  rests  upon  the  mountain  lime- 
one,  which  is  seen  cropping  out  near  Clitheroe ;  within  no  part  of  the  area 
'  the  coal-field,  however,  are  the  lower  measures  so  much  exposed  as  to 
:hihit  the  limestone.  It  is  covered  by  a  very  thick  deposit  of  shales  and 
it,  the  thickness  of  which  has  never  yet  been  correctly  ascertained,  but 
*obably  thicker  than  at  any  other  part  in  England. 
At  the  boundary  between  Lancasnire  and  Cueshire  the  lowest  workable 
Md-seams  crop  out  at  Mossley,  near  Staleybridge  ;  they  then  skirt  round 
ear  the  eastern  boundary  of  Lancashire,  passing  at  certain  places  into 
orkshire  (where  sometimes,  without  having  cropped  out,  they  dip  away 
^in  in  the  opposite  direction,  and  become  overlaid  by  the  whole  of  the 
orkshire  coal-field),  through  to  Littleboro*;  thence  midway  between 
acup  and  Todmorden,  passing  near  the  Portsmouth  station  on  the  railway 
Btween  Todmorden  and  Burnley  ;  then  gradually  curving  a  little  to  the 
est,  including  the  Worsthom  quarries,  and  so  on  nearly  to  Colne ;  thence 
iming  in  a  westerly  and  south-westerly  direction,  along  Padiham  Heights, 
irougli  Simondstone  and  Read,  where  the  crop  becomes  very  steep,  dip- 
ing  almost  at  an  angle  of  45^;  then,  leaving  Blackburn  outside,  they  pass 
trough  Oswaldtwistle  to  Eccleshill,  Over  Darwen,  across  to  Cliorley, 
nmd  by  Welsh  Whittle,  Heskin,  and  thence  to  Latham  Park  and  Blague- 
ite  ;  then  southward,  keeping  a  little  to  the  west  of  St.  Helens.  On  the 
»uth  side  the  coal  strata  are  overlaid  by  the  Eed  Ex>ck,  or  New  Red  Sand- 
one,  Permian,  etc. 

The  line  thus  given  forms  nearly  half  a  basin,  and  throughout  the  entire 
D^th  the  general  inclination  of  the  strata  is  inwards  to  a  centre, — the 
cimation  or  dip  being  very  much  varied  by  the  difierent  faults  with 
lich  the  basin  is  divided,  from  nearly  level  to  an  angle  of  45^. 
The  coal-measures  included  in  this  Lancashire  field  have  been  divided 
x>  three  series,  namely, — the  lower,  or  Gannister,  the  middle,  and  the 
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upper  leries.  As  a  general  mle,  it  It  aaid  that  the  knrer,  or  Oai 
■enes,  containB  some  of  the  host  ooking  ooals.  It  also  oontains  the 
flan;*  and  tile  stones.  It  is  the  principal  earth  for  making  fire 
There  are  plenty  of  similar  earths  m  the  middle  and  upper  series ; 
would  seem  that  those  in  the  lower  series  produce  hricks  whidi  stand  $ 
heat.  Like  the  coals  of  the  lower  series,  those  of  the  lower  portion 
middle  series  are  chiefly  good  coking  coals ;  and  at  the  top,  or  uppi 
tion,  swift  or  hot-burning  coals  are  produced.  The  coals  of  tbe 
series  are  nearly  all  hot  swift-burning  coals.  Cannel  or  Pkrrot  < 
found  in  each  of  the  three  series,  but  the  best  is  in  the  middle  series 
Commencing  at  Mossley,  near  Ashton-under-Lyne,  the  following  i 
of  the  lowest  coals  is  met  with : — 

yds.  ft  in. 

Sandstone —  —  — 

Coal 0  1  5 

Floor  earth 0  0  8 

Shale  and  sandstone    ....  29  8  4 

Shale 0  2  0 

Coal,  Victoria 0  1  0 

Coal  and  Bass 0  0  0 

Earth 0  0  8 

Sandstone 1  0  0 

Shale 5  0  0 

Sandstone 8  0  0 

Shale 4  0  0 

Coal 0  0  7 

The  lowest  of  these  three  coals  lies  at  a  distance  of  about  326  yards 
the  Gannister  coal.    The  principal,  or  1  foot  9  inch  bed,  is  the  one 
is  being  worked  at  the  V  ictoria  Colliery,  at  Mossley.     The  thrt?e 
retain  their  character  soiithvrards  to  Early  Bank,  in  Cheshire  ;  but  i 
wards  they  do  so  for  a  short  distance  only,  and,  except  in  that  imm* 
neighbourhood,  there  is  no  place  in  Lancashire  where  coal-seams  are  s( 
developed  so  low  down  in  the  coal-field. 

A  general  section  of  the  principal  coal-seams  of  the  lower  seriei 
Hartshead  is  as  follows  : — 

yds.  ft.  in. 

Coal  (40-yard8  mine)      ...      0  1  6 

Strata,  with  an  inch  of  Coal    .     84  0  0 

Coal,  upper  foot 0  1  0 

StraU 15  0  0 

Coal  mountain,  or  f  (Gannister)       0  1  10 

StraU 10  0  0 

Coal,  lower  toot 0  0  6 

StraU 90  0  0 

Coal,  yard  (sand  rock)    ...      0  0  6 

Strata,  about 180  0  0 

.\nd  then  the  upper,  or  one-foot  five-inch  coal,  given  on  the  preceding 

section,  at  Mossley. 

At  Crompton,  near  Oldham,  the  lower  foot  coal  is  called  the  hall 
mine,  and  the  Gannister  coal  is  still  called  the  "mountain  mine.*'  The 
foot  and  the  40-vard8  coal  are  also  still  known  by  the  same  names, 
upper  foot  coal  has  there  a  large  number  of  round  nodules  both  in 
upon  it,  and  also  a  very  large  number  of  fossils,  generally  GhnieUiU 
Avieula-pectens. 

At  Bamfordand  Ashworth,  the  40-yards  coal  still  retains  its  nam 
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ere  is  another  coal,  called  tlie  *'  bassey  mine/*  lying  about  30  yards 
tore  it. 

At  Bircliinley,  near  Sochdale,  the  coals  still  retain  the  same  names,  and 
io  at  Deamley  and  Cleggswood.  Passing  on  through  Whitworth  and 
''ardle  to  Bacup,  the  40-^ard8  mine  takes  the  name  of  the  little  or  top,  or 
If-yard  mine.  At  Whitworth,  Wardle,  etc.,  portions  of  the  Gannister 
al,  where  it  originally  crop'^ed  out  all  round  some  of  the  hills,  have  been 
itirely  worked  out,  and  small  workings  are  commenced  on  the  lower  foot- 
ine.  The  Gannister  coal  at  Bacup  is  called  the  yard,  or  main  coal ;  the 
wer  foot  and  the  sand-rock  mines  still  retaining  tneir  names. 
Up  to  this  point  there  is  no  difficulty  whatever  in  following  the  order  in 
hicn  these  coals  lie.  The  strata  follow  each  other  with  surprising  regu- 
rity,  seldom  varying  more  than  10  yards  in  thickness  between  the  same 
Ml-seams. 

About  a  mile  and  a  half  to  the  north-east  of  Bacup  one  of  the  large  faults 
isses  in  a  north-westerly  direction,  causing  some  alteration,  and  at  the 
oposite  side  of  that  the  principal  coal  of  the  Gannister  series  is  known  at 
hviger  and  all  round  the  northern  part  to  Colne  as  the  *'  mountain  four 
ieU"  and  it  is  there  generally  accompanied  by  an  unusually  large  number 
r  very  fine  specimens  of  Goniatites  and  other  fossil  remains. 
Betuming  to  the  south-west  side  of  the  large  fault,  between  Bacup  and 
livigcr,  the  Grannister  coal,  which  was  at  Bacup  4  feet  thick,  becomes  much 
linner  in  a  westerly  direction. 

At  Over  Darwen  the  Gannister  coal  is  called  the  "lower,"  "70  yards,"  or 
half-yard  "  bed.  The  principal  seam  above  it  is  there  known  as  the  "yard 
oal,"  which,  together  with  the  "  little  coal  **  above  it,  corresponds  with  the 
40-yard8  *'  seam.  The  flag  and  tile-rock  of  Darwen  lies  anout  40  yards 
bove  the  "  yard  coal."  The  strata,  about  10  yards  in  thickness,  which  se- 
larate  the  "little  coal"  from  the  "  yard  coal,"  at  Darwen,  gradually  thin  out 
a  the  direction  of  Hoddlesden.  At  the  old  Hoddlesden  Colliery  the  two 
earns  were  found  gradually  approaching  each  other  until  tliey  came  so  near 
.8  to  be  worked  together ;  and  now,  where  they  are  being  worked,  there  is 
mly  a  division  of  black  earth  between,  the  rock  being  entirely  nipped  out. 
They  continue  together  as  one  seam  for  some  distance,  but  ultimately  they 
livide  out  again,  and  at  Belthorn  the  upper  part  ia  called  the  "  half-yard," 
ind  the  lower  the  "little  coal."  At  Brookaide  and  Duckworth  Hall  they 
igain  lie  together,  and  are  called  the  "  Poor  Eobin  "  bed.  At  Chorley,  and 
Jso  at  Heath  Chamock,  the  corresponding  coals  are  known  as  the  "little" 
uid  the  "  higher  mountain."  At  many  of  those  places  this  "  little  "  coal  has 
i  rock  floor,  which  has  often  been  mistaken  for  the  true  Gannister. 

The  total  thickness  of  the  strata  between  the  Gannister  coal  and  the 
irley  mine  is,  at  Oldham,  about  300  yards.  At  Simpson  Clough  it  seems 
-o  be  thinner  than  at  any  other  point,  being  only  aoout  253  yards.  At 
Clayton,  the  distance  is  about  308  yards  from  the  Arley  to  the  Gannister. 
Adding  to  this  tiie  total  thickness  of  strata  in  which  coal-seams  are  found 
)elow  the  Gannister,  namely,  320  yards,  as  shown  at  Mossley  and  Harts- 
lead,  gives  a  total  thickness  of  about  625  yards  of  coal-beanng  strata  in 
he  lower  or  Gannister  scries  alone. 

The  middle  series,  from  the  Arley  mine  to  the  "Worsley  four- feet,  is  about 
75  yards  in  thickness.  The  upper  series,  above  the  Worsley  four-feet, 
as  been  proved  at  Patricroft  to  a  thickness  of  390  yards,  but  this  is  not 
le  whole  of  it,  and  including  the  measures  at  Clayton,  near  Manchester, 
is  about  550  yards  in  thickness.  The  total  thickness  of  coal-measures 
the  upper,  middle,  and  lower  series,  to  the  lowest  coal-seam,  is  therefore 
out  2150  yards,  exclusive  of  the  grits  and  limestone  shales  below. 
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In  the  middle  series  there  are  a  hurge  number  d  teams,  and  the  fidd  k 
divided  into  many  divisions  by  main  faults — ^the  largest  extending  to  t 
thonsand  yards  of  vertical  displaeconent  or  throw. 

The  part  known  as  the  Burnley  coal-field  is  not  a  detached  pcvtion,  at 
is  sometimes  supposed  and  laid  down  on  mapa,  but  is  connected  witib  the 
main  field  by  the  lower  strata  up  to  the  Granniater  coal.  The  Boatheni 
boundary,  of  what  may  still  for  convenience  be  termed  the  Bumlqr  oot^ 
field,  is  a  remarkable  fault,  which  runs  nearly  due  east  and  west  inrteadof 
north-west,  like  nearly  all  the  other  principal  faults.  At  the  eastern  end  tfaii 
fault  crosses  the  valley  between  Calder  Head  and  Holme ;  it  then  pwiei 
Thieveley,  where  it  has  been  worked  for  lead  ore ;  then  on  to  Burnt  HiUi, 
near  Clawe  Bridge,  where  lead  ore  has  idso  been  found  in  it,  and  also  at 
Cupola,  a  name  derived  from  the  furnace  formerly  used  for  smelting  the 
ore  which  was  then  worked.  The  fault  then  continues'weatii'ards  throng 
the  town  of  Church  to  the  south  of  Bishton.  For  the  moat  part  of  its 
course  it  consists  of  two  faults,  which  are  sometimes  near  together  ind 
sometimes  run  from  600  to  700  yards  apart.  The  northern  one  is  a  down- 
throw to  the  south  of  about  70  yards,  and  the  southern  one  a  downthrow 
to  the  north  of  about  250  yards,  forming  a  trough  or  deep  belt  between. 
The  two  faults  taken  together  may  be  looked  upon  as  a  great  antichnal 
division.  The  strata  on  the  south  side  dip  for  the  moat  part  at  a  sUi^ 
angle  southwards  into  the  main  coal-field ;  and  on  the  north  side  they  dip 
to  the  north,  forming  the  Burnley  coal-field. 

The  contour  of  the  Burnley  coal-field  forms  nearly  half  a  basin.  The 
north-western  outcrop  is  very  steep,  the  dip  being  nearly  at  an  angle  of 
45^,  and  is  called  the  "  rearers."  Like  other  parts  of  the  Lancashire  coal- 
field, the  Burnley  basin  is  divided  by  large  faults,  most  of  which  hares 
direction  36^  west  of  true  north.  By  these  faults  it  is  divided  into  six  B^ 
parntc  main  divisions,  in  each  of  which  the  Arley  four-feet  coal  has  been 
found  near  the  centre. 

In  the  Altham  basin,  the  Hapton  basin,  and  in  the  Habergham  basin, 
the  Arley  mine  is  worked. 

In  the  fifth,  or  Burnley  basin  of  the  Burnley  coal-field,  the  Arlcv  mine 
extends  over  a  largo  area.  It  is  there  where  the  greatest  depth  of  strati 
in  the  Burnley  basin  arc  found. 

Sixth,  and  last,  is  the  Marsden  basin,  where  the  Arley  mine  is  also 
worked.  This  basin  extends  to  near  Colne,  where  the  mountain  four-feet 
is  now  being  worked.  The  bedding  of  the  strata  in  these  six  divisions  of 
the  Burnley  coal-field  is  more  laminated,  or  flaggy,  than  at  most  other 
parts  of  the  Lancashire  coal-field. 

At  Clayton  and  Bradford,  on  the  east  side  of  the  city  of  Manchester,  the 
coal  strata  are  apparently  surrounded  by  **  red  rock, '  which  disconnects 
the  u]n)cr  coal-seams  from  those  at  l*endieton  and  other  places. 

At  Patricroft,  and  Bedford,  near  Leigh,  thin  limestones  are  also  met  j 
with  ;  but  they  are  not  stratified  with  the  coal-measures,  and  are  classed  -^ 
with  '*  red-rock  "  (Permian)  strata,  which  here  overlie  the  coal-measures. 

Th'?  paper  is  illustrated  by  a  remarkably  fine  section  of  the  beds,  more 
than  ()  feet  in  length,  giving  the  name  and  thickness  of  every  stratum  and 
seam. 

Another  paper  was  read  *'  On  some  horses*  teeth,  and  a  supposed  worked 
flint  found  m  the  drift  at  Barrowford,  near  Burnley,**  by  Mr.  J.  Whitaker. 
In  the  wider  parts  of  the  valley  the  Boulder  clay  is  covered  by  three  or 
four  yards  of  gravel,  on  the  top  of  which  lies  sand  about  two  feet  thick, 
covered  by  three  feet  of  fine  sandy  soil,  the  whole  resting  on  the  millstone- 
grit  series  of  rocks.     The  teeth  were  found  during  the  cutting  of  a  trench 
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iron  the  widest  part  of  the  vallej,  and  were  embedded  in  the  gravel,  six 
et  below  the  surface.  They  belong  to  the  genus  Uquus.  The  flint  was 
icked  out  from  amongst  the  materials  thrown  out  of  the  trench. 

GBOI.OOICAL  Society. — May  20(h,  1863.— 1.  "  Further  Observations  on 
le  Devonian  Plants  of  Mame,  Gasp^,  and  New  York."  By  J.  W. 
^wson,  LL.D.,  F.R.8.,  F.G.8. 

Since  the  preparation  of  his  paper  on  the  Devonian  Flora  of  North- 
laatem  America,  published  in  the  Society's  Journal,  vol.  xviii.  pp.  296 
!  aa^.^the  author  nas  been  enabled  to  explore  more  thoroughly  than  be- 
ve  the  plant-bearing  beds  of  Perry,  in  Maine,  Gasp^,  and  New  York.  The 
milts  or  these  further  explorations,  together  with  descriptions  of  the  new 
ieoies  of  plants  discovered,  were  given  in  this  paper ;  as  also  were  some 
Bw  and  important  facts  respecting  the  distribution  of  the  Devonian  rocks 
f  the  State  of  New  York,  whicn  give  to  several  of  the  plants  from  that 
"gion  a  somewhat  older  geological  position  than  that  heretofore  assigned 
» them. 

2.  "  Notice  of  a  New  Species  of  Dendrerpeton,  and  of  the  Dermal  Cover- 
isB  of  certain  Carboniferous  Beptiles."   By  J.  W.  Dawson,  LL.D.,  F.B..S. 

This  paper  referred  to  new  facts  ascertained  in  the  course  of  a  re-exami- 
Btion  of  the  remains  of  reptiles  from  the  Coal-formation  of  Nova  Scotia, 
ad  first  to  the  characters  of  a  new  and  smaller  species  of  DendrerpeUm, 
nr  which  Dr.  Dawson  proposed  the  name  of  D.  Oweni.  The  author  then 
eecribed  the  remains  of  skin  and  homy  scales  which  he  had  lately  dis- 
Ofvered,  and  which  he  supposed  to  belong  to  Dendrerpeton  Oweni,  Mylo- 
omus  Wymani,  and  H.  lAfelU,  He  also  gave  restorations  of  these  ani- 
lals,  according  to  what  he  regarded  as  the  more  probable  arrangement  of 
be  parts ;  and,  after  expressing  his  belief  that  Hylonomus  may  have 
lAcertian  affinities,  he  stated  that  should  they  prove  to  be  really  Batra- 
hian,  a  new  Order  must  be  created  for  their  reception,  many  of  the 
haracters  of  which  would  coincide  with  those  of  the  humbler  tribes  of 
izards. 

3.  "  On  the  Upper  Old  Red  Sandstone  and  the  Upper  Devonian  Eocks." 
3y  J.  W.  Salter,  Esq  ,  F.G.S.,  A.L.S. 

The  conclusions  arrived  at  by  Mr.  Salter  were  based  upon  certain  sec- 
ions  in  PembrokeRliire,  Devonshire,  and  the  North  and  South  of  Ireland, 
rhich  he  described  in  full,  and  compared  with  one  another  as  well  as  with 
he  Upper  Devonian  of  the  Continent  and  America,  giving  lists  of  fossils 
rom  the  English  localities.  The  sections  in  Devonshire  and  South  Ire- 
and  were  contrasted  with  those  in  Pembrokeshire  and  North  Ireland  ; 
nd  it  was  shown  that,  although  the  physical  features  in  the  two  cases 
'ery  nearly  correspond,  the  Marwood  series  is  constant,  and  the  Pilton 
jroup  of  the  former  districts  is  a  series  unknown  in  Pembrokeshire,  or 
►nly  represfnted  by  beds,  a  few  feet  thick,  at  the  base  of  the  Carboniferous 
late.  The  author  endeavoured  furtlier  to  prove  the  intercalation  of 
oarine  beds  in  the  Upper  Old  Red  Sandstone,  and,  by  the  fossils,  the  cor- 
elation  of  the  Marwood  group  of  Devonshire  with  the  uppermost  part  of 
hat  scries.  He  stated  his  belief  in  Sir  R.  I.  Murchison's  suggestion,  that 
he  Caithness  Flags  belong  to  the  Middle,  and  the  Cephalaspis  Beds  of 
Scotland  to  the  Lower  Old  Red,  which  divisions  he  considered  equivalent 
o  the  Middle  and  Lower  Devonian  respectively  ;  and  concluded  by  assign- 
Dg  the  Tilestones  (or  Ledbury  shales)  to  the  Lowest  Devonian. 

June  3rrf. — "  On  the  Section  at  Moulin-Quignon.  and  on  the  peculiar 
haracter  of  some  of  the  Flint  Implements  found  there."  By  J.  Prest- 
rich,  Esq.,  F.R.S.,  F.G.S. 

The  recent  discovery  of  a  human  jaw  and  of  flint  implements  of  a  pecu- 
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liar  type  and  fresh  appeanhic^  at  Moulin-Quignon  has  led  to  questions 
haring  been  lately  raised  as  to  the  age  of  the  gravel-bedB,  and  the  antiquit? 
of  these  remains.  Mr.  Prestwich  showed  how  conflicting  had  been  the 
eyidence  in  support  of  the  views  formerly  entertained,  and  dwelt  upon  the 
appearances  wuich  had  raised  the  doubts  as  to  the  genuineness  of  certain 
implements  and  the  fossil  nature  of  the  jaw.  He  also  gave  a  risumi  of 
the  proceedings  of  the  conference  lately  held  at  Paris  and  Abbeville,  and 
remarked  that  the  intrinsic  evidence  appeared  to  prove  the  spurious  nature 
of  the  objects,  while  the  evidence  derived  from  the  study  oi  the  beds  bad 
led  to  the  opposite  conclusion.  ' 

The  author  then  showed  that,  from  the  physical  configuration  of  the  dis- 
trict, corroborated  by  the  presence  of  eztmct  mammalia  distinctly  of  con- 
temporaneous age,  tnc  modem  age  assigned  to  these  beds  by  some  geolo- 
gists could  not  be  maintained ;  and  that,  from  the  occurrence  of  freshwater 
shells  in  both  the  high-  and  low-level  gravels,  their  formation  must  have 
been  due  to  river-action,  and  not  to  a  wave  of  translation  or  other  modifi- 
cation of  marine  action. 

Mr.  Prestwich  concluded  by  stating  that,  whatever  may  be  the  conclu- 
sions drawn  from  the  jaw  and  the  flint-implements,  the  age  of  the  deposits 
is  to  him  perfectly  well  determined  as  being  of  the  early  quaternary  or 
post-pliocene  period,  older  than  the  Menchecourt  gravels,  and  anterior  to 
the  excavation  of  the  valley  of  the  Somme ;  and  as  some  flint-implements, 
the  genuineness  of  which  is  not  doubted,  have  been  found  in  these  depo- 
sits, the  question  of  the  antiquity  of  man  will  not  be  afiected,  whatever 
the  conclusions  arrived  at  with  regard  to  certain  others. 

The  following  specimens  were  presented : — 

Cretaceous  fossils  from  Eas  Fartak,  on  the  south-east  coast  of  Arabia ; 
fossils  from  the  Somali  Mountains,  collected  by  Messrs.  Burton  and 
Spcke  ;  fossils  from  the  north  bank  of  the  river  ^'erbudda  ;  and  Tertiary 
fossils  from  Travancore,  by  Dr.  If.  J.  Carter,  F.E.S  ;  fossils  from  the 
Valley  of  Kelat,  by  Dr.  Cook,  of  H.M.  Bombay  Army. 


NOTES  AND   QUEEIES. 

New  Ossifebous  CAVERN.-~Sir  Lawrance  Palk,  Bart.,  M.P..  has  placed 
a  limestone  cavern,  recently  discovered  on  his  property  at  Torquay,  under 
the  care  of  Mr.  Pengclly,  who  has  undertaken  to  explore  it. 

[Bones  arc  numerous,  and  the  highest  interest  will  undoubtedly  attach  to  the  rcsulu 
of  the  exploration  in  Mr.  rengcUy's  able  hands. — Ed.  Gkoi^] 

EooTs  OF  Lepidodendbon. — At  r)age  107  of  the  April  number  of  tie 
*  Geologist*  for  the  year  1861,  which  1ms  just  fallen  into  my  hands,  it  is 
there  stated  by  Mr.  Salter,  in  his  lecture  on  Coal,  that  he  believes  Ealonift 
to  be  the  root  of  Lepidodendron.  I  hnve  had  in  my  possession  for  alK)ut 
three  years  a  good  snecimen  of  Lepidodendron,  with  roots  of  Halonia 
attached,  which  puts  the  matter  beyond  a  doubt.  It  may  also  be  pleasiug 
to  those  geologists  to  inform  them  that  I  shall  take  an  especial  interest  in 
showing  it. — James  "Wild. 

Plecuant  Spring,  Red  Tan  Nook,  Oldham,  May  30M,  1863. 

The  Eeptiles  of  the  Chalk.— The  reptiles  of  the  Chalk,  althougli 
they  are  not  so  abundant  or  so  varied  in  that  formation  as  reptilia  ar** 
both  in  forms  and  numbers  in  the  Liassic  and  Oolitic  beds,  nor  so  grand » 


DOLICHOSAURUE  LONGICOLLIS. 

From  the  Lower  Cr,til):  of  Buihani,  KeTit. 

[fn  tbe  ColkcUoQol  Urs.  Smith,  o I  Tunbtidse  Weki.] 


KOTES   XND  QUXBIXS.  267 

perhaps,  as  those  of  the  Wealden  age,  are  nevertheless  an  extraordinaij 
class  amongst  the  fossils  of  that  later  period. 

Of  Chelonians,  we  have  the  beautifully-preserved  Chelone  Benttediy  ex- 
hibiting the  whole  of  the  carapace  and  a  considerable  portion  of  the  plas- 
tron ;  but  although  we  have  the  body,  nobody,  as  far  as  I  know,  has  ever 
found  the  head  of  this  or  any  other  C balk-turtle.  As  we  may  infer  that 
turtles  in  those  times  were  not  headless,  we  may  hope  that  collectors  in 
Chalk  districts  will  use  their  endeavours  to  find  some  of  the  heads  our 
Chalk -turtles  have  lost. 

Besides  the  Chelone  Benstedi,  there  have  been  found  in  the  Chalk,  por- 
tions of  the  large  species  of  turtle  recorded  by  Camper  as  occurring  in  the 
Maestricht  beds, — the  Chelone  Camperi  of  Owen.  Indeterminate  frag- 
ments of  other  species  have  been  also  noted  in  Professor  Owen's  '  Me- 
moir.' 

Of  the  Lacertilia,  we  have  from  the  Lower  Chalk  of  Cambridge.  Maid- 
stone, and  Northfleet,  the  "Raphiosaurue  subulidenn  (R,  lucius  of  Dixon) ; 
the  Coniosaurus  crassidensy  from  Clayton,  Worthing,  and  Charing,  and  the 
railway  catting  between  Brighton  and  Lewes ;  the  Dolichosaurus  longi- 
eollie,  from  Burham,  a  strange,  small,  wonderfully  lon^,  thin  form,  of  which 
onl^  one  specimen  is  known,  one  head  and  upper  moiety  being  in  the  col- 
lection of  Mrs.  Smith,  of  Tunbridge  Wells,  and  a  second  portion,  contain- 
ing the  posterior,  abdominal,  and  sacral  vertebre,  with  portions  of  the 
hinder  limbs,  in  the  collection  of  Sir  Philip  Egerton. 

Then  of  the  swimming  lizards  we  have  the  great  Mosasaurus,  some  spe- 
cies attaining  a  length  of  25  feet,  a  genus  made  ever  famous  by  the  Canon 
Goddin's  specimen,  captured  by  the  French  at  the  siege  of  Maestricht. 
The  British  chalk-beds  nave  yielded  various  portions  of  M.  qractlis,  chiefly 
from  Sussex  and  Kent.  Another  mosasauroid  form,  the  Leiodon  anceps, 
has  been  found  in  a  chalk-pit  in  Essex  and  in  the  Brighton  railway-cuttmg 
near  Lewes. 

Of  crocodiles,  the  English  chalk — for  it  is  of  this  English  chalk  we  are 
now  solely  speaking — has  yielded  Polyptychodon  interruptus  in  the  Chalk- 
marl  ;  P.  continuu^y  Lower  Chalk  ;  PUsiosaurus  Bernardi  in  the  Lower 
Chalk  of  Dover ;  P.  constrictusy  from  Steyning,  in  Sussex ;  and  some 
other  remains,  possibly  of  other  species,  in  the  Chalk  of  Kent  and  Sussex  ; 
Ichthyosaurus  campylodony  from  the  cuttings  in  the  Grey  Chalk  for  the 
Dover  Railway,  and  from  the  Upper  Greensand  of  Cambndge. 

Of  the  strange  Order  Pterosauria,  or  winged  reptiles,  abundant  remains 
hare  been  found  in  the  Kentish  chalk,  chiefly  ai  Burham,  on  the  hillside 
of  the  Med  way  valley.  The  nature  of  these  remains  was  first  established 
by  Dr.  Bowerbank,  for  previously  they  had  been  more  or  less  doubtfully 
assigned  to  birds.  A  large  fossil  wing-bone  of  Pterodactyltis  giganteu^y 
from  the  Middle  Chalk  of  that  locality, — sometimes  erroneously  referred 
to  as  that  of  an  albatross, — was  figiired,  in  1845,  in  the  Proceedings  of 
the  Geological  Society  by  him  ;  and  in  the  same  paper,  characteristic  jaws 
and  teeth,  and  various  bones  of  other  species  were  briefly  noticed. 

The  expanse  of  wing  of  this  Pterodactyle  was  estimated,  from  the  pro- 
portions of  Goldfuss'  P.  crassirostrisy  at  least  9  feet.  Another  gigantic 
%ing  reptile,  P.  Cuvleriy  was  exhibited  by  the  same  geologist  before  the 
Zoological  Society  in  1851.  The  specimen  was  a  portion  of  jaw  without 
any  traces  of  nasal  perforations,  7  mches  in  length  ;  and  Professor  Owen 
estimates  the  entire  skull  at  close  upon  2i  feet  in  length.  The  P.  cojii^ 
rostris  of  Owen,  in  Dixon's  *  Geolojjy  of  Sussex,*  is  a  synonym  of  Bower- 
bank's  P.  giganieus.  Another  species,  from  the  Middle  Chalk  of  Kent, 
^so  m  Dr.  i^owerbank's  collection,  has  been  described  by  Professor  Owen, 

•~  P.  compressirostris. 
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The  groat  Dinosanrian  lizards  have  not  been  met  with  higher  than  the 
Green«aDd  beds, — unless  a  large  undetermined  bone  in  the  Folkestone 
Town  Collection,  collected  by  the  author,  should  prove  to  belong  to  some 
great  Iguanodon. 

To  these  notes  which  we  have  made  in  the  hope  of  drawing  the  atten- 
tion of  collectors,  at  this  genial  season,  and  of  gathering  information  of 
new  or  unrecorded  specimens,  in  private  cabinets  and  local  muscamfl.  we 
may  usefully  add  a  record  of  the  specimens  in  the  British  Museum.  These 
are  in  the  table-cases : — Femur  of  Trionyx  /,  from  the  Chalk  of  Rochester, 
collected  by  Mr.  Bensted  (and  figured  in  *  Geologist/  Vol.  V.  p.  296) ; 
two  large  teeth  of  Polt/piychodon  /,  with  fragments  of  cellular  bone,  from 
the  Grey  Chalk  of  Dover P  ;  jaws,  loose  teeth,  humerus,  vertebrae,  wing, 
and  bones  of  Pterodactyles,  from  Upper  Greenland  of  Cambridge ;  and  apor- 
tion  of  very  large  wing-bone  of  Pterodactyle,  from  the  Gault  of  Folkeftone; 
beaks  and  other  l>one8  of  6'^6/(//i6>  ahimenfitm,  Ckelone  dt-pretsi minium,  waA 
possibly  of  other  Chclnninns,  from  the  Upper  Greensand  of  Cambridge ;  veiy 
fragmentary  tooth,  without  the  enamel,  of  perhaps  Pliotauru*  ?,  from  the 
Lower  Clinlk  of  Sussex  (Mantell  Collection) ;  teeth  of  species  of  Plesio- 
saurus,  from  the  Whit^  Chalk  of  Southerham.  Sussex,  and  the  Wealdcnof 
Tilgate  Forest;  teeth  of  Jchthvusaurus  camjyj^lodon,  from  the  Chalk  of 
Islesham,  and  Lower  Grey  Chalk  of  Dover;  also  some  from  the  Gault  of 
Folke.^itone,  and  Ui>per  Greensand  of  Cambridge,  from  which  last  deposit 
are  also  some  worn  vertebra) ;  teeth  of  Polyptiichodon  interruptuM^  from 
the  Sussex  White  Chalk  (Dixun  Collection),  the  White  Chalk  of  Kochester, 
Kent ;  from  Steyning,  in  Sussex  (Mantell  Collection) ;  (?  sp.)  two  specimens 
in  hard  chalk,  from  Kent  (Taylor  Collection) ;  (?  sp.)  from  the  Folkestone 
Gault ;  and  numerous  teeth  from  the  Upper  Greensand  of  Cambridge. 
From  the  Wealden,  SuchoitaHrus  culttid^ns,  Owen,  Tilgate  Forest  (Man- 
tell Collection)  ;  (roniopholis  cra^siJens^  Owen,  Tilgate  Forest,  Sussei 
(^rantell  Collection) ;  Cotn'osaun/s—  jaw  and  isolated  teeth  of  C  cra^si'lcni. 
Owen,  from  the  Chalk  of  Washington,  near  Worthing  (Dixon  Coll.).  lu  the 
Saurian  wall-casea  are  tine  jaws  with  teeth  and  large  vertebra*  of  Jvhthifo- 
saurus  campf/Iutfoti,  Carter,  from  the  Grey  Chalk  of  the  Kound  Down 
Tunnel,  on  the  Sonth-Eastern  Eaihvay,  near  Dover;  and  teeth  and  vorte- 
hvixn^^  Jclhifosaurus  campylodoi  /.from  the  Cambridge  Upper  Greensand; 
vertebric  of  a  Wealden  Plesiosaurus  in  sandstone  from  Tilgate  Forest 
(Mantell  Coll.). 

Of  Clielonians  in  the  wall-eases  are  the  fine  remains  of  Chelone  Ben- 
siedi,  found  in  the  Lower  Chalk  of  liurham  by  Mr.  Bensted,  and  given 
by  him  to  Dr.  Mantel),  and  some  fnigments  from  the  Chalk  of  Ijcwes  and 
H^K'heater ;  numerous  remains  of  Chvlone  Mantelli.  from  the  Wealden  of 
Tilgate  Forest  (Mantell  Coll.) ;  and  of  Platemys  Dixoni,  Owen,  from  the 
same  locality  (Mantell  Coll.). 

Of 
lower 
of 

ner  (?)  Chalk  of  Lewes  ;  and  isolated  teeth  of  Mosasaurus  (sp.  r)  from  the 
Norwich  Chalk  (Mantell  Coll.) ;  and  the  Ejjerton  specimen  of  Didichofau- 
rus  hur/intUis,  from  the  (irey  (not  JiOwer  White)  Chalk  of  Kent. 

We  would  here  only  add  that  the  >peeies  of  which,  more  than  any  other, 
it  is  particularly  desirable  to  get  furtlier  evidence,  both  as  to  its  nature, 
size,  and  jLjeoloj;ical  zone,  is  the  Dolichosaurus  JonrficoUis,  of  the  si)ecimon 
of  which  in  ]Mrs.  Smith's  collection  we  give  a  (igure  in  Plate  XIA'. 

S.  J.  !Mackif. 

The  Mines  of  Tuscan- y. — The  working  of  mines  in  Tuscany  dales  freia 
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the  earliest  antiquity,  haying  exercised  sn  important  inflaence  on  the 
histoiy  and  social  economy  of  the  ancient  Etmscon  people ;  and  evidence 
of  ancient  workings,  assignable  to  Etruscan.  Itoman,  and  mediseval  ages, 
hare  been  oflen  encountered  in  modem  explorations.     In  the  late  Inter- 
national Exhibition,  M.  Haufl,  of  Florence,  exhibited  a  series  of  plans  and 
tynoptieal  tables  illustrating  this  subject.    Amongst  these  were  special 
plana,  on  a  scale  of  three  inches  to  a  mile,  showing  that  the  mineral  reins, 
lamerolas,  brine-springs,  and  lines  of  volcanic  activity,  have  a  remarkable 
amount  of  parallelism,  and  form  two  great  groups,  the  intersections  of 
which  are  tiie  chief  seats  of  mining  enterprise.    This  double  parallelism 
has  also  been  observed  to  exist  in  the  mining  region  between  the  Apuan 
Alpa  and  Mount  Amiata.    The  average  direction  of  the  first  group  is  N. 
8°  W; ;  the  extremes  lying  between  K.  28°  W.,  and  N.  11°  E.,  or  a  total 
Tariation  of  39^.    The  mean  direction  of  tlie  second  group  is  N.  64°  W. ; 
the  extremes  N.  67*^  W.,  and  N.  45°  W..  or  22P  of  variation.    The  direc- 
tion of  the  brino-springs  is  N.  46°  W.,  the  variation  being  7°  on  either  side. 
The  course  of  the  deposits  of  alum  worked  at  Montionc  and  Frassine  is 
similar  to  the  salt  group,  viz.  W.  50^  E. ;  the  fumarolcs,  whose  vapours 
contain  boracic  acid,  are  arranged  in  four  series,  having  a  mean  direction 
of  J^.  47°  W.,  with  a  variation  on  either  side  of  6 J°.    Two  other  lines  of 
fomaroles  have  a  direction  N.  12°  E.,  which  coincides  with  the  strike  of 
the  foar  great  deposits  of  iron  ores  existing  in  the  island  of  Elba.     The 
lines  of  strike  passing  the  marble  quarries  near  Seravezza,  give  directions 
N.,  and  N.  53°  W.     The  direction  of  a  line  passing  the  mines  of  Montieri, 
Gerfalco,  and  Poggio  Matti,  N.  48°  W.,  or  parallel  to  the  line  of  the  sub- 
terranean fires  of  Mount  Oggioli,  Pietramala,  and  Peglio.   The  directions  of 
the  three  gigantic  metalliferous  lines  of  the  district  of  Massa  are  N.  13°  W., 
N.ll°  W.,  and  N.  3°  W.,  while  that  ofthe  deposit  of  alum  at  Accessa,  Monte- 
rotondo,  and  Sasso  is  N.  7°  W.     All  the  above  lines  of  bearing  are  in- 
cluded between  the  directions  N.  28°  W.,  and  N.  12°  E.  in  the  one  case ; 
and  between  N.  67°  W.,  and  N.  46°  W.  in  the  other, — an  amount  of  varia- 
tion so  small,  that  M.  Haufb  has  concluded  that  in  Tuscany  the  various 
metalliferous  deposits,  as  well  as  those  of  alum  and  sulphur,  the  brine- 
springs,  and  the  various  volcanic  emanations,  arc  all  different  phases  of  one 
Ct  formation,  due  to  causes  still  in  active  operation  in  the  production  of 
iX,  petroleum,  sulphur,  etc.     This  formation  is,  he  says,  divisible  into 
two  periods  of  unequal  value,  as  far  as  minerals  arc  concerned,  for  many 
of  the  veins  contain  no  metalliferous  substances,  and  it  is  only  in  a  few  of 
the  metalliferous  deposits  of  tlie  Marcmmana  formation  that  silver  ores 
occur.     The  above  conclusion  is  veriHed,  he  considers,  by  other  coincident 
circumstances.     The  two  lines  which  unite  the  extreme  points  in  the  salt 
districts,  and  include  the  four  principal  series  of  boracic  acid,  soffloni,  are 
parallel  to  one  ofthe  leading  lines  of  mineral  veins ;  the  line  passing  through 
the  fumarolcs  of  Lucignano  and  Serrazzano,  combines  exactly  with  that 
uniting  the  saline  springs  of  Fontebagni,  Loriano,  and  Scomellina ;  while, 
in  like  manner,  the  lino  joining  the  fumarolcs  of  Monterotondo  and  Sasso 
coincides  with  the  line  of  salt-springs  rising  between  Fattagliana  and 
Pnignano.     This  relation  between  the  most  important  borax  districts  and 
the  metalliferous  country  of  Tuscany  has  led  to  the  supposition  that  they 
may  be  regarded  as  in  some  sort  a  continuation  of  the  latter.     In  addition 
to  these  cases  may  be  added  the  occurrence  of  borax  and  alum  at  Sasao 
and  Monterotondo,  and  the  association  of  alum  deposits  with   mineral 
ores  at  Accessa,  both  of  which  are  in  direction  N.  12°  W.     In  the  same 
manner,  the  fumarolcs  of  the  lake  of  Monterotondo  correspond,  on  the  lino 
of  N.  4dP  W.  with  the  mines  of  Cugnano,  and  in  the  direction  W.  3°  E. 
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irith  tHe  copper  Teins  of  Serrazsano.  Throoglioai  the  whole  of  Tiuemy 
the  moet  productiTe  mineral  region  is  thai  of  the  borax  laf;oont.  On  Hm 
norih-west  portion  of  this  area  copper  ores  are  found,  oceoiring  in  Teim  of 
serpentine  rocks.  Further  towaras  the  south,  mines  of  copper  and  unn- 
tiferous  lead  are  worked,  principally  in  the  Macigno  formation,  whin  ii 
also  the  chief  repository  of  the  borax.  By  thus  tracing  a  swies  of  lanm 
through  all  the  points  at  which  minerals  occur,  M.  HauA  daims  to  hiTe 
established  the  hmits  and  subdivisions  of  each  district.  In  this  wsy  immy 
gaps  are  seen  to  occur  in  some  places,  and  these,  M.  Hauft  thinks,  udictte 
&at  many  mineral  mines  must  be  still  unknown,  as,  for  instance,  in  tbe 
mountains  of  Lucca  and  Pisa ;  for  the  exploration  of  these  unexamined  dii- 
tricts,  the  application  of  the  indications  of  other  mineral  sones  should  be 
of  considerable  utility,  and  it  is  reasonable  to  suppose  that  new  deponti 
would  be  found  in  the  prolongation  of  known  areas,  or  in  their  immsdiite 
▼icinity.  In  like  manner  it  has  been  suggested  that,  by  attention  to  this 
principle,  aided  by  the  records  of  history,  the  red^scoTOiy  of  the  old 
Etruscan  mines  may  also  be  possible. 

Mammalian,  Cbtacban,  and  Humav  Bemaihs. — ^The  following  notM, 
made  in  reading  Tarious  old  authors,  may  proTo  interesting  and  ustfol  is 
nresent  investigations  of  mammalian,  human,  and  other  remains.— 8.  J. 
Macxib. 

From  the  Natubje  Oazophtlacio  penes  Joaknbm  HiBSOHTMmc  Ziv- 
HicHBLLi.  Venetiis.  Index  primus^  quo  Fossilia  figurata  recensentv. 
Yenetiis,  1726. 

Tabula  quinta,  p.  23  0^  seq. — 

25.  Dens  Hippopotami  fossilis,  exrivodictoeftf^  8dUa^  prope  Saxolnm, 
in  ditione  Mutmensi. 

31.  Ossa  humana  fossilia,  ex  ditione  Pslatina,  in  Germania. 

42.  FruRtum  mandibulie  Flephantis  fossile,  ex  agro  Bomano. 
*43.  Lapis  frumentarius,  sou  juxta  Langium,  semen  fcBnicuii,  ex  agro 
Veronensi. 

48.  Unguis  Bovis  in  lapidem  concretus,  ex  monte  prope  Cenetiam. 

Tabula  octava,  p.  43  et  seq, — 

27.  Cornu  Caprae  fragment um,  simul  cum  ungula  in  saxo,  ex  ditione 
Cenetensi. 

Tabula  nona,  p.  49  et  seq. — 

26  ^ 

u^'  >  Denies  Draconum,  ex  Saxouia. 

Series  altera,  Fossilium  figuratorum  in^entis  magnitudinis,  p.  53  et  ieq. 

3.  Dens  molaris  minor  Elephantis  fossilis,  ex  agro  Eomano. 

10.  Costa)  Balenffi  fossilis  frustum,  ex  montibus  Norvegias. 

52.  Dens  incisorius  Elephantis,  summse  duritiei,  ex  agro  Bomano. 

58.  Dens  molaris  maximus  Elephantis,  agri  Eomani. 

133.  Ungula  Bovis  fossilis,  ex  agro  Cenetensi. 

139.  Dens  Draconis,  sen  potius  ingentis  Ceti,  ex  monte  Carpatio. 

148.  Ungula  Bovis  minor  fossilis,  ex  Cenetensi  agro. 

155.  Denies  cujusdam  animalis  terrestris,  saxorubiginosi  colons  incerb, 
ex  Dalmatia. 

•169.  P  Lapis  piriformis,  ex  agro  Veronensi. 

194.  Calvaria  Hominis  cum  suis  dentibus,  una  cum  osse  humeri,  fossilia 
et  in  lapidem  conereta,  ex  ditione  Istrise. 

202.  LinguflD  Bubulao  fossiles,  ex  specu  Bchumaniana,  seu  potius  denies 
minores  Elephantum. 

Sunt  et  aha  auamplurima,  omissa  in  hoc  indice,  imposterum  tamen,  coin 
•opportunum  videbitur,  addenda. 

*  Can  this  be  possibly  a  large  flint-implement  ? — ^£n.  Geol. 
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lanj  of  these  entries  are  repeated  in  the  latter  catalogue  of  Zannichelli't 

ection,  entitled — 

IinTMXBATio  Bbruh  NATUBALmif  qu8B  in  Masflso  Zannichelliano  asser- 

tur.    Venetiis,  1736. 

Cu8»i  Zaonichelliani  abacus  alter  (p.  30  et  seq.),  in  quo  fossilia  figurata 

tinentor. 

.  Dens  molaris  minor  Elephanti  fossilis,  ex  agro  Romano. 

0.  CostflB  Balen£B  fossilis  frustum,  ex  montibus  Norvegise. 

8.  Dens  incisorius  Elephanti,  summs  duritiei,  ex  agro  Bomano. 

8.  Dena  molaris  maximus  Elephanti,  agri  Bomani. 

8.  Mnsculus  lapideua  aliisque  Crustaceis  minoribus  unitus,  ex  agro 

ronensi. 

.33.  TTngula  Boris  fossilis,  ex  a^p-o  Cenetensi. 

39.  Dens  Draoonis,  seu  potius  mgentis  Ceti,  ex  monte  Carpatio. 

48.  TJngula  Bovis  minor  fossilis,  ex  Cenetensi  agro. 

55.  Dentes  cujusdam  animalis  terrestris,  saxo  rubiginosi  colons  incerti, 

Dalmatia. 

194.  Calvaria  Hominia  cum  suis  .dentibus,  ima  cum  osse  humeri,  fos- 

I  et  in  lapidem  concreta,  ex  ditione  IstrisB. 

02.  Linguse  Bubulee  fossiles,  ex  specu  Behumaniana,  seu  potius  dentes 

lores  Elephantorum. 

08.  Dens  maximus  Elephanti  fossilis,  optim^  conservatus. 

fossilia  fijpirata  in  abaci  inferiore  parte  reposita  (p.  61  et  teq.), 

Tabula  quinta. — 

S5.  Dens  Hippopotami  fossilis,  ex  rivo  dicto  Salsa,  prope  Saxolum,  in 

one  Mutinensi. 

11.  Ossa  humana  fossilia,  ex  ditione  Palatina,  in  Grermania. 

12.  Frustum  mandibulsD  Elephanti  fossile,  ex  agro  Bomano. 

18.  Unguis  Bovis  in  lapidem  concretus,  ex  monte  prope  Cenetam. 

Tabula  octava,  p.  87  et  seq. — 

12.  Ungula  Hircina,  in  lapidem  concreta,  ex  Cenetensi  ditione. 

Tabula  nona,  p.  93  et  seq. — 

!6  1 

1*  I*  Dentes  Draconum,  ex  Saxonia. 

jeolooy  op  the  Gold-fields  of  Auckland,  New  Zealand. — Dr. 
Lauder  Lindsay,  who  made  a  geological  examination  of  the  Coro- 
ndel  gold-field,  in  the  province  of  Auckland,  in  Februaiy,  describes 
romandel  as  a  different  type  of  gold-field  from  Tuapeka  (Otago),  and, 
such,  of  interest  as  illustrative  of  the  general  geology  of  the  New 
iland  gold-fields.  The  main  results  of  his  observations  and  deductions 
y  be  concisely  stated  thus  :  — 

The  geology  of  the  northern  gold-fields  of  New  Zealand,  including  those 
^^elson  as  well  as  Auckland,  does  not  differ  essentially  from  that  of  the 
them  or  Otago  gold-fields  (the  geology  of  the  latter  is  described  in  this 
ume,  p.  143).  The  parent  slates,  for  instance,  are  in  the  north  more 
(juently  of  a  clay-slate  or  argillaceous  character  than  in  the  south ;  the 
iferous  quartzites  are  frequently  developed  to  an  extent  as  yet  unknown 
Otago  ;  the  evidences  of  trappean  disturbance  are  more  numerous,  and 
t  metamorphism  of  the  slates  by  the  contiguity  of  the  erupted  or  in- 
ded  traps  better  marked.  Nor  does  the  character  of  the  gold  difier 
terially,  save  in  so  far  as,  in  certain  localities,  it  is  more  generally  asso- 
ted  with  its  quartz  matrix. 

The  Coromandel  peninsula  consists  mainly  of  a  mountain  ridge,  running 
arly  north  and  south ;  the  mountains  having  a  bold  serrated  outline,  and 
rying  in  height  from  1000  to  2000  feet.    The  valleys  between  the  spurs 
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given  off  laterally  by  this  main  or  dividing  range  are  of  the  clianeter 
generally  of  ravines  or  gorges,  occupied  by  mere  mountain-streams ;  the 
**  flats  '*  or  alluvial  tracts  at  their  mouths,  and  on  the  ooaat,  are  ineon- 
sidcrable. 

This  mountain-range  consists  apparently  of  slates  of  Silurian  age. 
generally  of  argiilac^K>u8  character,  out  greatly  altered  by  contact  with,  or 
proximity  to,  numerous  outbursts  or  mtmsions  of  trappean  and  other 
rocks.  I'he  mountains  are  so  densely  wooded,  and  so  difficult  of  access, 
that  it  is  only  here  and  there  in  the  gorges  of  the  streams  that  sectioDK  of 
these  slates  may  be  examined.  In  these  sections  the  slates  are  freqoentlj 
found  to  resemble  Lydian  stone  or  the  slaty  varieties  of  basalt,  soch  as 
clinkstone  ;  while  they  are  disposed  more  or  less  vertically,  their  irregulsr 
upturned  edges  affording  the  most  convenient  and  abundant  "pockets" 
for  the  detention  and  storage  of  the  alluvial  gold  washed  from  the  higher 
grounds. 

Local  geologists  describe  the  fundamental  rock  of  the  Coromandel  moun- 
iain-s^rstem  as  granitic,  and  the  granite  as  forming  here  and  there  the 
"  aiguilles  "  of  the  dividing  rid^e ;  bu^  Dr.  Lindsay  met  with  no  granite  i« 
situ,  nor  did  he  discover  granitic  boulders  or  pebbles  in  the  boulder-clayB 
of  the  auriferous  drift,  nor  in  the  shingly  beds  of  the  mountain  streami 
about  Coromandel  Harbour. 

The  Coromandel  slates  are  characterized  by  their  prominent  and  nume- 
rous quartz  "  reefs,"  consisting  of  auriferous  quartzites.  Here  and  there, 
where  the  dense  vegetation  Mmits,  these  reefs  are  met  with  in  «V»,  fre- 
quently as  "  dykes,"  standing  prominently  above  the  general  level  of  the 
slates ;  sometimes  forming  the  top  of  the  dividing  ridge  itself.  The  proxi- 
mity and  abundance  of  such  quortzites  are  sufficiently  indicated  by  the 
immense  numbers  of  huge  quartz-boulders  or  blocks  which  bestrew  the 
low  ground,  and  occupy  the  ravines  and  gorges ;  which  blocks  are  charac- 
terized by  comparative  angularity.  The  quartz  is  frequently  of  the  jwrous, 
light,  spongy  cliaraeter  so  prevalent  in  tne  gold-fielas  of  Australia.  Nora 
Scotia,  California,  and  other  auriferous  countries ;  and  its  colour  is  fre- 
quently bufl*,  brown,  ochrcy,  or  vermilion,  the  result,  apparently,  of  difl'er- 
ent  degrees  of  ferruginous  impregnation. 

The  auriferous  drift  is  mostly  of  the  character  of  the  newer  or  upper 
Tertiary  drifts  of  the  Otago  gold-fields,  consisting  essentially  of— fl. 
variously-coloured  clays;  h,  boulder-clays,  also  variously  coloured;  and 
r,  gravels,  of  the  **  chopped  slate  "  character,  the  d(5bris  of  the  component 
rocks  of  the  parent  ranges,  which  gravels  rest  immediately  on  the  **  bed- 
rock "  or  slate.  In  this  gravel,  as  at  Otago,  the  gold  chiefly  occurs ;  hence 
to  these  gravels  are,  as  yet,  mainly  directed  the  operations  of  the  miner. 
The  gold  itself  occurs  in  the  form  of  dust,  scales,  or  nuggets — frequently 
as  scaly  nuggets  or  "  pepites,"  but  still  more  generally  dendritically  dis- 
seminated in  quartz-pebbles,  which  are  usually  ochrey  or  brownish  in 
colour.  It  is  largely  asso(?iated  with  iserine  (titaniferous  iron-sand),  aj)- 
parently  of  the  character  of  that  so  abundant  at  Tarannki.  This  mineral, 
indeed,  appears  to  be  associated  with  gold  in  almost  all  the  New  Zealand 
gold-fields. 

The  prevalent  volcanic  rocks,  which  burst  through,  overlie,  or  are  other- 
wise associated  with  the  slates,  are  mainly  various  trachytes,  tuffs,  basalts, 
and  syenites.  A  hard  breccia,  consisting  to  a  great  extent  of  fragments  of 
jasper  and  flint,  resembling  somewhat  the  *'  cement"  or  quartz  conglome- 
rate of  the  older  or  lower  1  crtiary  auriferous  drifts  of  the  Otago  gold-fields 
occurs  on  Beeson's  Island,  in  Coromandel  Harbour,  which  island  is  mainly 
or  altogether  tufaceous.    Boulders  of  basalt  and  syenite  bestrew  the  topi 
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the  hills  which  form  the  greater  part  of  the  said  island ;  and  haaaltie 
alders  are  associated  with  qnartzose  ones  in  the  shingly  beds  of  the 
mntain  streams  of  Coromandel  and  in  the  botdder-clays  of  the  auriferous 

ZV>ntrasting  the  Toapeka  (Otago)  with  the  Coromandel  gold-fields,  the 
iior  indicates  the  loUowing  respective  peculiarities:  —  At  Tuapeka 
tai^) : — a.  The  bare  open  country,  resembling  the  Laramermuirs  of 
itland,  consisting  of  gently  undulating  "  ranges,"  of  a  height  generally 
from  500  to  1600  feet,  b.  The  abundance  of  the  auriferous  drift,  and 
i  comparatiTe  insignificance  or  scarcity  of  the  parent  a  uartzites.  c.  The 
Tcity  of  timber  for  fuel  and  slabbing ;  but,  on  the  otner  hand,  the  pre- 
ice  of  lignites,  d.  The  inclement  ctiroate.  e.  The  difficulties  of  land- 
nmunication  with  the  capital,  Dunedin,  arising  from  insufficient  roads. 
Unlimited  powers  of  "  prospecting  **  and  "  working,"  arising  from  the 
lenco  of  a  native  population.  At  Coromandel: — a.  The  precipitous 
mntain-ranges,  densely  covered  with  a  jungle-vegetation  to  the  top ;  the 
l-bases  impinging  directlj^  on  the  sea-margin,  without  the  intervention 
"  flats,"  save  to  an  insignificant  extent  b.  The  scarcity  of  the  aurifer- 
s  drifts,  and  the  abundance  of  the  parent  quartzites.  e.  The  abundance 
tunber  for  fuel,  mining-works,  ana  dwellings,  d.  The  superior  climate, 
isipf^  from  its  geographical  position,  800  miles  more  northerly,  e.  The 
nlittes  of  water-communication  with  the  capital,  Auckland,  45  or  60 
les  distant,  fi  Difficulties  and  dangers  of  prospecting  and  working, 
ising  from  the  presence  of  a  jealous,  hostile  proprietary  nstive  popu- 
tion. 

From  his  observations  at  Coromandel  and  Tuapeka,  as  well  as  in  the 
her  parts  of  New  Zeidand  visited  during  his  tour  of  1861-62,  Dr.  Lindsay 
akes  the  following  statements,  inferences,  or  predictions : — 
1.  That  while  there  is,  at  Coromandel,  a  very  limited  and  insignificant 
}ld  for  alluvial  digging,  there  is  ample  scope  for  quartz-mining.  2.  That 
le  auriferous  resources  of  Coromandel  will  only  be  fully  developed  in  the 
lane  of  many  years  by  the  application  of  all  modem  improvements  in 
lemistry  and  mechanics  to  systematic  mining,  which  must  Dceome  one  of 
18  permanent  industrial  occupations  of  the  province  of  Auckland,  and 
hicn  will  demand  the  sinking  of  a  large  capital  in  the  first  instance. 
That  slates  similar  to  those  of  Coromandel,  with  associated  auriferous 
lartzites,  will  be  found  to  occur  over  a  comparatively  large  area  of  the 
*o?ince  of  Auckland.  4.  That  new  gold-fields  remain  to  oo  discovered 
that  province ;  though  experiment  only,  and  on  a  suitable  scale,  can 
itermine  where  and  whether  "  payable  "  gold-fields  exist.  5.  That  where- 
;  lignites  are  widely  distributca  over  the  province  of  Auckland,  it  is  most 
'sirable  to  ascertain  whether  they  are  of  similar  geological  age  to  those 
'Otago,  and  associated  with  the  same  auriferous  drifts.  6.  That  whereas, 
Australia  and  other  auriferous  countries,  gold  is  not  confined  necessarily 
metamorphic  slates  or  their  derived  drifts,  but  occurs  occasionally  in 
anitic  and  homblendic  (syenitic)  rocks  or  their  debris ;  and  whereas, 
ough  this  is  rare  in  New  ZeaJand,  there  is,  according  to  the  testimony  of 
r.  Haast,  the  Grovcmment  geologist  of  the  Canterbury  province,  at  least 
ic  good  instance  of  such  an  occurrence  in  the  province  of  Nelson,  in  the 
da  of  the  rivers  Roto-iti  and  Koto-roa,  where  the  gold  could  apparently 
]y  have  been  derived  from  the  decomposition  or  degradation  or  rocks  of 
syenitic  or  homblendic  character, — the  attention  of  prosjK^ctors  and 
ners,  not  only  in  the  province  of  Auckland,  but  in  that  of  Otago,  and, 
ieed,  in  all  the  New  Zealand  provinces,  all  of  which  will  probably  be 
ind  to  be  to  a  greater  or  less  extent  auriferous,  shoidd  be  directed  to 
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drifts  (Iprived  from  fn*ftnitic  and  homblendic  rocki.  as  well  an  to  tboiere- 
BuUinf;  from  the  detrition  of  Silurian  and  other  slates.  7.  That  it  ii  ipto- 
bahle  tho  aurifcroufl  systom  of  rocks,  the  supposed  Silurian  slates,  extendi 
from  tlio  province  of  f)taG:o  into  the  adjacent  provinces  of  Southland  and 
Canterbury ;  from  Nelson,  where  they  are  already  kaown  to  exist  to  an 
extent  He<*x)nd  only  to  thnt  in  Otago,  and  where,  inileed.  "  ^old-fields"  have 
been  Kuccessfully  worked  for  a  considerably  longer  period,  in  Canterbmr: 
and  from  Auckland  into  Wcllin^n  and  adjacent  districts,  though  to  what 
extent  remains  to  be  determined  by  actual  survey  and  experiment.  8.  Con- 
trasting the  Northern  with  the  Middle  liiland  of  New  Zealand,  it  is  pro- 
bable that  the  latter  is  more  extensively  and  largely  auriferous  than  the 
former ;  that  in  the  former  the  auriferous  quartzites  arc  developed  oat  of 
proportion  to  the  derived  drifts,  while  in  the  latter  the  reverse  is  the  caae; 
and  ihnt,  bIiouM  this  supposition  prove  to  be  correct,  the  character  of  the 
gold-mining  in  the  two  islands  will  necessary  diflTer  most  materiaDy. 
9.  Speaking  in  general  terma,  auriferous  rocks  may  be  said  to  extend 
thnmghout  the  New  Zealand  islands,  tho  exceptions  being  where  they  are 
interrupted  by  recent  volcanic  formations,  traps  of  various  ages,  xnoitly 
Tertiary,  limestones  of  various  ages,  extensive  Tertiary  beds,  and  other 
geological  series  or  syntems. 

Dr.  Lindsay  strongly  advocates  an  immediate  systematic  geohgieat 
turn  If  of  the  province  of  Auckland,  estimating  its  duration  at  about  fire 
years,  ^^\)\^  an  exj)enditure  on  staff,  travelling,  and  publications  of  shout 
£l().0)().  Ue  recommends  this  equally  for  all  the  New  Zealand  provinc« 
of  Mhich  geological  survi'ys  have  not  yet  been  made;  pointing  to  the 
example  of  Otago,  which  has  recently  appointed  a  Government  giH)logist, 
who  IS  now  engaged  on  a  three  years  survey  of  that  most  interestiog 
province. 

ANui-n's  Section  at  St.  Pail's. — The  wcount  of  the  geological  section 
prcsMitcil  in  the  excavation  of  the  founilations  of  St.  Paul's  may  he  worth 
a  n'C(»'il  hero.  It  is  from  '  The  Parentalia,*  juihlished  by  Sir  Chri>t«'»plifr 
A\'rcir.s  son.  in  IToO: — 

'*  It   h.is  boon   Ijoforo  observed  that  the  graves   of  several   ai;c?  nnii 
fashions,  in  strata  or  layers  of  earth  one  above  another,  particularly  at  rhe 
north  side  of  St.  Panl's,  manifestly  showed  a  great  antiquity   from  the 
I3nti><h  and  Konian  times,  by  the  means  whereof  the  ground  hail  h«vn 
raisi  (I  ;  hnt.  Tipon  searching  for  the  natural  ground  below  these  gravi**. 
the  >urv«'yr>r  observed  that  the  foundation  of  the  old  church  stood  np^ma 
laver  tjfvery  close  and  hard  pot-earth,  and  concluded  that  the  same  grouuJ 
which  had  i»orne  so  weighty  a  building  might  reasonabh' be  trusted  a«:«in. 
Ilowcver.  he  had  the  curiosity  to  search  further,  anil  accordingly  dug  welU 
in  several  places,  and  discovered  the  hard  }>ot-earth  to  be,  on  the  north 
side  of  the  churchyard,  about  six  feet  thick  and  more,  but  thinner  and 
thinner  towanls  the  south,  till  it  was,  upon  the  declining  of  the  hill,  scan-e 
four  feet  ;  still  he  searched  lower,  and  round  nothing  but  dry  sand,  mixed 
sometimes  unecpially,  but  loose,  so  that  it  would  run  through  the  finKers. 
lie  went  on  till  he  came  to  Mater  and  sand,  mixed  with  peri w inkles  and 
other  sea-shells  :  tlu'se  were  about  the  level  of  low-water  mark.     Tie  c«">n« 
tinn.il  horing  till  he  came  to  hard  beach,  and  still  under  that  till  he  came 
to  ihc  natural  hard  clay  \\hich  lies   under  the  city  and  country,  and 
Thames  also,  far  and  \iide.     IJy  these  shells  it  was  evident   the  sea  had 
been  \\here  now  the  hill  is  on  which  Paul's  stands.     The  sun-eyor  va«of 
oj»ini(>n  the  mIioIo  country  hetween  C'amberwell  hill  and  the  hills  m^  "Ks*ex 
might  have  been  a  great  frith  or  sinus  of  the  sea.  and  much  wider  near  the 
DK>uth  of  the  Thames,  which  made  a  large  plain  of  saud  at  low-water, 
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rough  which  the  river  found  its  way ;  hut  at  low-wator,  an  ofton  ns  it 
ippened  in  summer- weather,  when  the  sun  dried  the  surface  of  the  nund 
id  a  stroni^  wind  happened  at  the  same  time,  before  the  flood  came  on, 
e  sand  would  drive  with  the  wind  and  raise  heaps,  and  in  time  lar^e 
id  lofty  aand-hilia ;  for  so  are  the  sand-hills  raised  upon  the  opposite  coasts 
'  Flanden  and  Holland.  The  sands,  upon  such  a  conjuncture  of  sunftliine 
id  wind,  drive  in  visible  clouds  ;  this  mi^ht  bo  the  effect  of  many  n^es 
ilbre  history,  and  yet  without  having  recourse  to  the  flood.  This 
jiehty  broad  sand  (now  good  meadow)  it  as  restrained  by  largo  banks 
iO  remaining,  and  reducing  the  river  to  it«  channel ;  a  great  work,  of 
hich  history  gives  no  account.  The  Britous  were  too  rude  to  attempt  it ; 
\0  Saxons  too  much  busied  with  continued  wars  ;  he  therefore  concluded 
was  a  Boman  work  :  one  little  breach  in  his  time  cost  £7<XX)  to  restore. 
he  sand-hill  at  Paul's,  in  tlie  time  of  the  Roman  colony,  watt  about  twelve 
et  lower  than  now  it  is;  and  the  finer  sand,  easier  driving  with  the 
ind,  lay  uppermost,  and  the  hard  coat  of  pot-earth  might  then  be  made ; 
ir  pot-eartn,  dissolved  in  water  and  viewed  by  a  microscope,  is  but  im- 
ilpable  fine  sand,  which  with  fire  will  vitrify  ;  and  of  this  earth  upon  the 
lace  were  those  urns,  sacrificing  vessels,  and  other  pottery-ware  made, 
hich,  as  noted  before,  were  found  here  in  great  abundance,  more  e8])e- 
[ally  towards  the  north-east  of  the  ground. 

**  In  the  progress  of  the  works  of  the  foundations  the  surveyor  met  w  ith 
ne  unexpected  difiiculty.  He  began  to  dig  the  foundations  from  the 
rest  end,  and  had  uri>c-eeded  8U(;cessfulIy  through  the  (Kmic  to  the  cast 
nd,  where  the  bricK -earth  bottom  was  yet  very  good  ;  but  as  he  went  on 
0  the  north-east  comer,  which  was  the  last,  and  where  nothing  was  cx- 
lected  to  interrupt,  he  fell,  in  prosecuting  the  design,  uiK)n  a  pit  where  all 
he  pot-earth  had  been  robbed  by  the  potters  of  old  time.  Here  w  ere  dis- 
overed  quantities  of  urns,  broten  vessels,  and  pott  cry -ware  of  divers 
orts  and  shapes.  How  far  this  pit  extended  northward  there  was  no  oc- 
tasion  to  examine :  no  ox-skulls,  horns  of  stags,  tusks  of  boars,  Vi  ere  found 
o  corroborate  the  accounts  of  Stow,  Camden,  and  others;  nor  any  foun- 
lations  more  eastward.  If  there  was  formerly  a  temple  to  Dinna,  ho  sup- 
XMed  it  might  have  l>een  within  the  walls  of  the  colony,  and  more  to  the 
outh.  It  was  no  little  perplexity  to  full  in  this  at  lust ;  ho  wanted  but 
ix  or  seven  feet  to  compleat  the  design,  and  this  fell  in  the  vcry^ angle 
lorth-east;  he  knew  very  well  that  under  the  layer  of  pot-earth  thiTc  was 
10  other  good  ground  to  be  found  till  he  came  to  the  low-water  murk  of 
he  Thames,  at  least  forty  feet  lower.  His  artificers  proposed  to  him  to 
»ile,  which  he  refused  ;  for  though  piles  may  last  for  ever  when  always  in 
rater  (otherwise  London  Bndge  would  fall),  yet  if  they  are  driven  thmni^h 
Iry  sand,  though  sometimes  moist,  they  will  rot :  his  endeavours  were  to 
fuild  for  eternity.  He  therefore  sunk  a  pit  of  eight4?en  feet  square,  w  harf- 
fig  up  the  sand  with  timber,  till  he  came,  forty  feet  lower,  into  water  and 
ea-shells,  where  there  was  a  finn  sea-beach,  which  confirmed  what  was 
lefore  asserted,  that  the  sea  had  been,  in  ages  past,  where  now  Paul's  is. 
le  bored  through  this  beach  till  he  came  to  the  original  clay  ;  being  then 
atisfied,  he  began  from  the  beach  a  square  pier  of  solid  good  masonry,  ten 
?et  square,  till  he  came  within  fifteen  feet  of  the  present  ground,  then  ho 
irned  a  short  arch  underground  to  the  former  foundation,  which  \>ns 
roken  off  by  the  untoward  accident  of  the  pit.  Thus  the  north-east  coin 
rthe  quire  stands  very  firm,  and  no  doubt  will  stand." — (From  *  Purentalia  ; 
",  Memoirs  of  the  Family  of  the  Wrens,'  pp.  2S5,  2S6.  13y  Christopher 
rn»n,  son  of  Sir  Christopher  Wren,  late  Surveyor-General  of  Koyal 
uiidiugs.     London :  1750.) 
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MISCELLANEOUS  NOTICES. 

The  '  Dublin  Qaarteriy  Jonraal  of  Science '  for  April  (No.  10)  contini 
papers  "  On  the  Granite  Rocks  of  Donej^al,  and  the  Minenls  aisodatfd 
therewith ; "  and  "  On  the  Mineral  Looahties  of  Donegal,  as  aaeertaiiied  hf 
Sir  Charles  Giesecke  and  by  the  British  Association  Committee,  1861-S.lif 
Mr.  Bobert  H.  Scott ;  "  Sketch  of  the  Geology  of  the  Diatrict  of  Shoranoor, 
or  Soorpoor,  in  the  Dekhan/'  by  CaptainMeadoifB  Taylor,  with  jthrM 
plates ;  "  On  the  Geology  of  Parts  of  Sligo,  etc.,"  by  Mr.  H.  B.  Wynne, 
P.G.S..  with  a  plate  and  a  list  of  fossifi  collected;  "A  Sketch  of  the 
Geological  Stmcture  of  Finland,  by  H.  J.  Holmberg,  of  Heliingfon. 
The  other  geological  papers  which  have  appeared  daring  the  present  Tssr 
in  the  former  number  or  this  excellent  journal,  are, "  Notea  on  the  Geoloff 
of  the  East  Coast  of  China/'  by  Thomas  W.  Kingmill ;  "  TheDhnrmtshi 
Aerolith/'  by  the  Deputy  Commissioner ;  "  Note  on  the  way  in  which  tte 
Calamine  occurs  at  Siivermines,  Co.  Tipperary,"  by  Mr.  di  Beete  Jnkea 

The  May  number  of  '  Silliman's  Journal '  contains  with,  aa  usual,  other 
highly  yaluable  articles,  papers  "  On  American  Devonian."  and  *'  On  the 
Flora  of  the  Devonian  Fenod  in  North*Eastem  America,"  by  Dr.  J.  W. 
Dawson  ;  On  the  Glacial  Origin  of  certain  Lakes  in  Switaerland,  the  Blsek 
Forest,  Great  Britain,  Sweden,  North  America,  and  elsewhere,*'  hf 
Professor  A.  C.  Ramsay,  F.E.S. ;  "  On  some  Questiona  concerning  tne 
Coal-formation  of  North  America,"  by  Mr.  Leo,  Leequerenz.  bein^  "  Conj 
eluding  Remarks  on  the  Fossil  Ferns,"  and  remarks  on  "  Calamitaric ; " 
and  "  Observations  upon  some  of  the  Brachionoda  with  reference  to  the  R^ 
nera  Cryptonella,  Centronella,  Meristella,  and  Allied  Forma,"  by  ProfesMr 
James  Hall. 


REVIEWS. 


Natural  Phenomena^  the  Genetic  Record,  and  the  Sciences,  Harmonirallji 
Arranged  and  Compared,  By  Alexander  M'Donald.  London:  liong- 
maa  aiid  Co.     Sheffield :  J.  Pearce.     1863. 

It  would  undoubtedly  ])a8s  the  ability  of  most  critics  to  give  a  rigbteoof 
verdict  on  this  little  book.  We  are  by  no  means  sure  we  should  8ucce«i 
in  the  task  if  we  tried.  It  is  the  hardest  reading  we  ever  had ;  we  will  not 
say  it  is  the  driest.     Its  objects  are  evident. 

"The  thoughtfiil  mind/'  the  author  begins  in  his  Preface,  "when  pauaing  to  coutitkr 
why  so  ninny  members  of  the  ("hristian  community  should  be  so  excited  wheneter 
Biblira]  slntcments  arc  tested,  is  apt  to  assign  varicftis  reasons  as  the  cauae.  One  is  the 
fear  of  bi*holding  a  brother  weaker  in  faith  led  astray  \  another  is  the  secret  urgiacf  of 
vanity,  causing  fools  to  decide  upon  what  they  have  not  toiled  nor  striven  to  acquire; 
and  Inst,  though  not  least,  is  that  wavering  uncertainty  to  which  the  human  miud  is  so 
liable  during  this  our  pn>|)aratory  stngc. 

"  Wc  have  reason  given  us,  and  aHowed  its  use  consonant  to  the  range  of  our  abititici. 
It  is,  therefore,  the  diity  of  each  person  to  inquire  concerning  the  truth  of  the  Biblr, 
although  it  may  be  bevond  the  reach  of  his  mental  power  to  conclusively  grasp  the 
whole.'* 

So  too  the  book  0))enB  very  well — "  Infinite  and  inexhaustible  as  nature 
appears  to  the  investigator,  the  idea  is  continuously  recurring  that  the 
laws  which  regulate  the  forces  abounding  thoughout  the  universe,  are 
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npable  of  being  reduced  within  an  extremely  limited  ooropan,  and  recog- 
nixed  as  dSeots  evoWed  from  a  few  simple  decrees,  the  ideal  offspring  of  a 
superior  inteUigence."  ETen  in  the  first  sectional  paragraph,  however, 
the  author  shows  his  tendency  to  break  off  into  that  orer weening  word- 
pieked  style  which  puts  the  mmd  on  a  continual  rack  to  comprehend  his 
meaning,  and  will  cause  a  painful  feeling  of  labour  and  fatigue  in  ordinary 
rettders. 

**SiDihr,*'  he  ooutinoet,  "to  the  notes  which  reff^te  onr  maiical  combiDations,  so 
io  tlw  uatare  forces  appear  to  the  iinagrination  of  the  trathful  inquirer,  who  desires  and 
sseks  a  canae  for  the  various  modes  of  cohesion,  interfusion,  and  repulsion.  As  thought 
dates  backwards  and  endeavours  to  simplify  its  ideas  it  seems  extremely  probable  that 
like  the  firat  simple  arrangement  of  our  musical  notation,  so  are  the  prime  oosmical 
aetioBa  capable  of  being  arranged.  A  few  points  are  taken  where  power  becomes  force, 
and  motal  progression  is  generated  and  evolved/' 

This,  however,  is  very  mild  compared  with  the  following,  whii»h  occurs 
at  page  123,  and  is  only  a  fair  sample  of  what  meets  the  eye  wherever  we 
open  the  book : — 


Ml 


Contemplatively  pausing  awhile,  and  reducing  all  sensuous  perceptions  within  the 
la  of  rest  and  motion,  and  viewing  these  under  the  terms  electricity  and  magnetism, 
the  boands  of  knowledge  may  be  still  more  tersely  and  clearly  defined.  Assuming 
deetrieity  to  be  rest,  rest  as  unitedly  one  is  imperceptible,  and  is  therefore  a  something 
apart  firom  the  perceptive  electricity  of  science,  which  depends  upon  differential  actions 
within  this  same  vivic  fluid  or  electricity;  because  to  induce  an  electrically  perceptive 
state  there  must  be  an  opposition  equal  in  power  but  different  in  balanced  gradation  to 
that  which  a  certain  subject  has  assumed,*'  etc. 

Or  we  may  take  the  description  of  an  atom  at  page  180 : — 

'*  The  atom,  then,  is  individually  a  rigid  atomic  tetraedron  capable  of  quadrate  conic 
balance,  so  as  to  remain  and  continue  stationary  within  the  gravitating  action  of  a 
sphere.  Likewise,  that  although  rigid  radiation  is  the  rule  of  its  form,  it  can  be  divided 
into  three  distinct  classes,  for  which  the  terms  radiate,  ovnte  and  cordate  are  appropriate ; 
the  heading  of  these  classes  being  oxygen,  nitrogen,  and  hydrogen.  These  again  disclose 
to  ns  the  how  and  why  of  chemical  and  mechanical  assumption,  and  the  theoretical  prin- 
ciples of  colour,  sound,  and  heat;  colour  as  radiant  force,  sound  as  voluminous  distinc- 
tion, and  heat  as  spiral  inclination." 

Quaint,  dogmatic,  and  semi-unintelligible  as  Mr.  McDonald's  work  is, 
we  by  no  means  condemn  it,  but  we  sincerely  wish  he  had  put  his  views 
clearer  for  the  uninitiated,  to  whom  his  arguments  must  be  incompre- 
hensible. The  following  general  summary,  or  rather  selection  of  passages, 
will  give  the  principal  points  of  his  views.  We  cannot  undertake  to  trans- 
late into  vernacular  English  even  these,  but  this  selection  will  enable  our 
readers  to  judee  whether  they  will  be  inclined  to  undertake  the  study,  it 
cannot  be  merely  the  reading,  of  Mr.  McDonald's  lucubrations : — 

"  Taking  the  two  kinds  of  existence  to  whieh  all  the  components  of  the  universe  can 
be  referred,  there  is  evolved  space— or,  as  it  is  ordinarily  tenned,  vacuity — and  solidity, 
or  a  something  which  ever  retains  the  continuous  impress  of  distinct  characteristic  indi- 
ridoality,  endowed  with  formal  repulsiveness. 

'*  As  regards  space,  void  and  vivic,  it  seems  that  it  is  and  must  be  a  creation,  because 
the  genetio  record  tells  of  the  creation  of  the  heaven  and  the  earth  in  the  beginning ; 
and  if  a  creation,  it  of  uecessily  eierts  a  more  potent  influence  than  the  mere  individual 
atomic  solid,  because  its  subtension  is  various  and  consonant  to  the  mode  and  manner  of 
its  outline,  being  thus  the  working  principle  of  the  universe,  the  atom  is  the  thing  or 
materiid  worked  upou;  accordingly  as  is  the  outline  of  a  space  varied,  so  is  the  internal 
inflaenoa.    The  outline  may.  be  varied,  but  a  space  created  cannot  be  annuUed.    It  may 
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be  clividc<1,  re-iinitcil,  mnwtl  to  l>ecome  monorciitral  or  spTieriral,  bicmtral  or  elliptical, 
or  pulyceutral,  hnvinfc  varieties  of  outline ;  bat  the  abnegation  of  iti  beinf;,  as  au  abi- 
dance and  V(>lumiuoas  proi)ert y.  involvin  a  re^uefio  ad  aAmrditm  tcrmiDation.    A  •'pact 
appears  ad  if  yuu  can  do  anything  with  it  but  nullify  its  exist cnce ;  an  atom,  as  if  m 
can  only  combine  or  fu'pnrate  its  units, — an  individual  existence  without  variety.*'  .... 
"  The  (icnetic  record  also  iuiplica  the  existence  of  life  before  lijrht  as  in  the  commraee- 
nicist  or  in  the  beginning,  before  the  exertion  of  such, — thought  and  rafiabUtty  itfU'it 
the  exhibition  of  p-omctric  realities — the  existence  of  the  Creator  before  the  prtniurr. 
From  the  first  institution  of  antngonistic  influence  or  force,  allhongh  the  imlioi'it'in 
of  formative  abidance  would  be  various,  the  rule  in  the  long  rnn  would  be  subdoniiuaDt 
to  requin-njents  depending  upon  the  numerical  ratio  of  the  prime  forces,  whether  *uif, 
two,  thn-e,  four,  tive  or  mx,  and  to  the  intennutnnl  balance  of  these  ijowers.  anfl  ihe 
static  ability  of  their  forces.     Although  the  prime  powers  evolved  would  be  the  »mtin- 
guii«hing  exterior  characteristics  of  this  era,  yet  the  internal  exhibition  of  auta£;ri..iy(ir 
force  j'onnietion  would  develo|M'.  inferior,  medial,  and  sujierior  orgnnii^nis  aircordinj;  to 
the  ratioi>,  multiplying  iu  intensity  of  i>outradiction  ami  contlucncc. 

'*The  sixth  day  being  also  an  animal  life  era,  it  becomes  consonant  io  the  purple  d 
onr  theme  to  sjwak  of  them  and  treat  them  as  one,  only  with  this  diflcn;nce.  the  fjnh 
eni  ojHMis  unto  us  all  apix>rlaining  to  curvilinear,  cinndar,  and  hemispherical  puii-hizse 
becoming  ovoid  combination  and  pointed  repuUion,  or  the  advancement  of  hr'e  into 
death.  The  sixth  era,  on  tht^  other  hand,  opens  and  explains  the  limit  of  death  anJ  tbe 
ret rocvssion  of  death  unto  life  eternal.  The  wording  of  the  sixth  day  is:— *  Aiul  Crrd 
said,  lAtl  the  earth  bring  forth  the  living  creatui'e  after  his  kiud,  cattle,  and  cn-eping: 
tiling,  and  beast  of  the  earth  after  his  kind.  And  (iixl  made  the  beast  of  Ihi  earth  nfirr 
his  kind,  and  cattle  after  their  kind,  and  everything  that  cree|)eth  upon  the  earth  afler  bis 
kind  :  and  God  saw  that  it  was  good.' 

"Tlie  main  distinction  h<'twe»!n  the  fifth  and  sixth  day  is.  that  water  is  the  vehieiilons 
medium  of  the  fifth;  earth  of  the  sixth.     The  fifth  dav  tells  the  ston*  of  wave  or  1:3- 
dulaut   cohesive  advancement  with  a  tendency  towards  rest  and  parallel  plane  dt.^- 
d«rnce.     The  sixth  as  the  hejiiimiiig  of  arrest  and  retnjccs»iou.  that  of  continuous  nu'^Iir 
gradation  and  conipn-hension.     It  enclo.'irs  all  that  has  been  diuie  prior  to  its  inMiti:1iu:t. 
balaiiec.>  it,  and  strngj;lcs  to  lead  it  back—  j-oiidense,  and  conline  the  voluriics  of  ^p:;v 
within  an  harnionie  bonmlary,  and  balance  sut-h  upon  a[i  rijuid:>laiit  centre.     A?  tlii 
former  eras  were  but  tiie  ln>trous  eviction  of  a  life  evading  and  nlap>iiir  into  riL:idii}    r 
death,  so  this  is  the  toned  re;:ular  balance  of  jjrogressional  static  rupiiri-ments.  l«;uI:i.J 
unto  an  eternal  state  of  eniluring  stability,  its  oneness  of  volume  harinoni/ed  thn  n^'i-n;! 
its  entiretv.     If  the  times  of  the  six  ])oi;its  had  been  <iim»dtninon>lv  taken  and  ori'.iv'.'''!. 
the  nnnjerienl  relations  (»f  the  internal  harmony  w(»nld  have  heen  ecpnd,  similar,  ainl  •q.i:- 
balanced  ;   therefore  an   oetaedron  of  rc'iiular   tension  \vj)uld   onl\    have   been  att;»iii«-:l. 
The  (Jcnetie  record,  howj'vcr,  tells  ns  jnul  nature  bear»i  le^linlony  to  the  fa<'t,  tli:il  i-ne 
clapse<l  between  the  institnti(m  of  Cich  of  the  six  points,  therefore  we  understand  li-w 
that  although  all  ninst  continunlly  tend  towards  the  true  geometric  centre  of  the  uiiiM-r-", 
sneli   point  is  not  the  electric  status  (»f  never  ending  rigidity,  but  the  f-  cal  realization  of 
eternal  abidance,  a  referential  pradation  (>f  hannonic  n>st  and  ^tability.     This  liken  m' 
discloses  the  a])propriatencss  of  the  idea  of  (iod  resting  upon  the  .<cventh,  Ikccanse  tlic 
seventh  point  heinj;  once  attained,  and  such  point  eentrifugally  variid,  the  in(.\:!.:!ii<* 
concln>iion  is  the  exterior  exhibition  of  eijrhl  balanced  points  as  cubic  compn'h(n«i-i!, 
when  tin;  six  jminis  of  ])rime  institution  become  as  it  were  extingui.*hed  and  nnli  t-r 
centre  of  taeh  square,  and  become  airain  balanced  and  developed  at   the  iK)ini>  i.-t"  eaih 
sjjnare.     When  th  ;  hist  trumpet  is  sounded,  and  the  new  heaven  and  the  new  earth  1»'- 
come  perceptible,  then  will  eternal  ])erfeetion  have  been  attained,  and  the  eiiihth  or  cmt- 
lasting  era  be  inducted.     Centrifug'il  and  centripetal  force  vvill  then  have  been  Inily  h.ir- 
inoniziid,  and  solidity,  vaenily,  and  space  inllnencc  c«)ncordantly  appropriati-d.     it  nn'V 
be  th:it  those  who  are  poss«'ssed  of,  and  have  cnltivat«'d  their  superior  intellects,  niny  ^'•• 
euabU'd  to  travel  thron-ih  th<'  nni\er>e  under  the  guiding  protection  of  the  I)«it\,  ii  lli-. !r 
intellcfj,  jjj.j.  .,t(,i,„.,l  coii>tiiKni?   to  His  will;   whilst  the  inferior  and  non-ciuiM/iia-.l  ia- 
te'lects  must  ha\e  nn)re  restricted  nn-ic.    The  inferior  intellects,  hajipy  in  tbf  ir  ns^iri  J 
•IhT?^*  *he  non-eon<>onant  ;?n|)erior  iiitrHeels,  cropt  of  indnlvjeneirs.  their  state-.  th«  ri'l-r-. 
^will  it  be  that  of  an  unsati>Ilcd,  enviou&  yearning,  or  a  pruning  and  n.diicli'»n  "f 
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Aaehtlj  excreicenees  nntil  they  link  into  tome  inferior  position,  low — ^low  in  the  scale 
to  what  thej  night  hate  occupied. 

"  Leaving  thia  intensely  metaphysieal  snlgect,  we  can  perceive  how  the  point  of  the 
•eventb  being  once  attained,  true  and  eternal  sphere  motion  would  be  gradually  originated, 
increasing  and  increasing  nntil  the  limits  of  the  six  prime  stations  are  reached.  The 
eternal  sphere  or  globe  would  then  have  attained  its  utmost  limits,  and  influential  force 
vould  then  eipend  its  remaining  impulses  in  the  formation  of  a  cubic  outline,  exterior  to 
tke  sphere,  with  the  six  prime  powers  centre  of  each  square.  The  problem  of  the  New 
Jenmlem,  mentiooed  in  Revelations,  has  bearing  upon  this  point,  because  it  is  there  stated 
that  the  city  lieth  fonr-square,  and  the  length  is  as  large  as  the  breadth ;  and  alao  that 
the  length  and  the  breadth  and  the  height  of  it  are  eqnaL 

"  The  millennial  era,  or  the  binding  of  Satan,  is  likewise  of  peculiar  importance  here, 
VarMae  the  first  resurrection  is  perhaps  noiseless  and  gradual,  the  second  instantaneous 
Vid  reverberatory ;  as  if  it  were  the  sudden  resolution  of  all  dissonant  materialisms,  and 
their  forcible  banishment  either  to  centre  or  circumference,  the  abode  of  the  truly  blessed 
heinff  medial  between  the  two  extremes."  ... 

"If  we  look  upon  the  creation  of  Adam  as  a  mechanism  endowed  with  faculties  re- 
sembling those  of  his  Creator,  then  it  seems  we  must  accord  to  man  three  powers,  those 
powers  being  capable  of  varying  in  all  grades,  but  never  capable  the  one  of  totally  com- 
prehending  the  other,  of  separating  itself  therefrom,  or  of  maintaining  a  separate  position 
apart,  to  the  total  exclusion  of  the  other  two.  Ever  three,  and  yet  one ;  ever  capable  of 
fariahle  extension  or  contraction,  and  yet  mono-central  as  regards  the  combined  unity. 

"  Adam,  heinK  created,  could  not  be  totally  self-reliant,  of  necessity  he  must  be  de- 
pendent upon  the  care  of  his  Divine  Creator.  The  life-volume  of  Adam's  existence  not 
being  aclf-etemal,  or  not  self-existent,  at  least  one  plane  or  point  of  such  volume  must 
he  rvcrly  stationary  or  reliant. 

"  If  one  supremely  selfish  attempt  were  made  to  live  alone  and  independent,  the  Adamic 
creation  hating  a  beginning,  seems  to  give  the  result  thus:  A  living  death  or  a  resolu- 
tion of  the  Adamic  life  or  beauty  into  simple  atomic  elementary  existence,  because  the 
power  becoming  totally  mono-central,  would  return  unto  the  key-note  of  its  first  pro- 
inetion,  become  electrically  repulsive,  and  subsiding  into  silence  cud  the  life  harmony  of 
■an  upon  earth.  The  effects  of  eating  of  the  tree  of  life,  would,  according  to  this  view, 
kave  been  a  centration  of  the  life  vivifying  forces  so  as  to  cause  eternal  intellectual  death, 
«  constriction  of  the  life  components,  giving,  therefore,  life  eternal  as  a  simple  exercise 
of  station — a  mere  atom.  On  the  other  hand,  the  effects  of  eating  of  the  fruit  of  the 
tree  of  the  knowledge  of  good  and  evil,  implies  an  inquiring  mind,  a  desire  to  know 
without  the  self-assumption  of  supreme  arrogant  presumption,  a  species  of  timidity 
mixed  with  the  sin.  As  the  tree  of  life  gives  only  one  point  or  radiant  instantaneous 
death,  the  tree  of  the  knowledge  of  good  and  evil  gives  two  points,  or  an  undulant  ten- 
dency, caus&ing  the  three  to  become  five,  and  therefore  requiring  lime  till  the  power 
vacillating,  extending,  and  fluctoating,  grndnally  subsided  into  death  or  various  grades  of 
ample  outline  existence.  This  human  life  decadence  we  know  and  believe  to  have  been 
arrested  by  '  Jesus  *  perfectly  accomplishing  an  appropriate  work  at,  and  during  the  ap- 
pointod  time."  ... 

"  Imperfections  and  mis-statements  may  be  found  here  and  there  in  the  Bible,  because 
as  a  book  it  is  subject  to  the  variable  free  will  force  of  man.  Be  that  as  it  may,  if  from 
siich  a  book  we  can  glean  sufficient  to  enable  us  to  know  the  how  and  why  of  creation, 
and  of  the  appearance  and  glorious  work  of  Jesus,  it  is  all  that  is  absolutely  necessary 
for  the  purposes  of  salvation. 

"Asa  still  more  condensed  view  may  l)e  agreeable  to  the  purely  scientific,  the  follow- 
iag  is  given  :  — 

"  There  are  three  species  of  space  occupation,  and  these  are  the  vivic  or  fluid  occupa- 
tion of  space,  the  void,  and  the  atomic,  or  the  rigid  unchangeable  delineation  of  a  space. 
"There  are  three  varieties  of  space  harmony, — the  magnetic,  thermic,  and  electric. 
The  magnetic  relates  to  motions  within  a  fluid  or  connected  volume.  The  electric  relates 
to  the  actions  uf  distinct  and  separated  volumes.  The  thermic  to  the  compound  amass- 
ment of  distinct  volumes  and  interspersed  fluidities." 

We  have  given  in  these  selections  a  fair  sample  of  the  work  ;  every  in- 
dividual who  reads  it  must  judge  of  its  value  for  himself. 
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JkiroAietoiy  TJuet-hwA  ^Thmioal  Gmgrm^.  B^DmdBme,PJL8:Kn 
F.G.ST    London  and  Edklmr|^:JBIadcwood  and  Sobs.    VM. 

Wliat  cm  we  My  more  of  Mr.  Bijge'i  bode  thu  tihet  it  is  the  beit  ofili 
kindF  WeliereMidtheMiiieofliiageoloacaltext'lxmksl^^ 
repeat  the  praise  for  thii.  Mr.  P^'s  booharhotreyer.  doserr e  more  poBtiw 
praise  eyen  than  this,  for  in  themsdyea  they  ue  egeeUent  tieatisei,  clian» 
terised  by  ^preat  painstaking  in  gettnug  jjood  information,  and  mdmai 
and  abili^  m  nsiiu{  it  when  got;  while  his  originality  of  thooght  iilwi|i 
earries  his  works  ur  beyond  the  dasa  of  eompuations.  This  text-book  of 
phy Bi<»l  jpeograpbr,  like  the  anthor^s  *  Litrodnetory  Tezt*book  of  Geolo^,' 
eonveys  m  a  simple,  sy  tematie  manner,  the  leadins;  fiiets  of  the  seience  to 
which  it  relates ;  and  the  learner  is  not  troaUecTwith  masses  of  detifli 
which  it  is  impossible  for  him  to  remember,  nor  is  he  debarred  from  study 
by  an  array  or  subsidiary  toniea  and  data  altogether  nnneeded  in  the  fint 
elementaiy  eomprehension  of  aaoionoe.  The  oontenta  are  physical  geognr 
phy ,  as  a  science ;  the  general  condition  and  planetary  relations  of  the  esitK; 
— ^its  indiyidual  stroctore  and  compoaition ;  distribduon  of  land  and  water; 
tiie  supcnrfioial  ooiilBguration  of  the  land — ^its  highlands,  ita  lowlands ;  tiu 
water — its  riyers  aid  lakes ;  climatology ;  the  atmoaphere ;  the  distribmios 
of  plants  and  animals ;  ethnokMy — races  and  yarietiea  of  man :  sad  t 
general  reyiew,  with  deduction  ofthe  whole  mass  of  subjects.  We  need 
scarceljr  add,  Mr.  Page's  book  has  our  good  wiahea  and  moat  hearty  reoosi- 
mendations. 


7%e  Qeology  nfJjdek.    By  Thomaa  Wardle,  F.G.S. 

Leek,  in  Staffordshire,  stands  chiefly  on  the  Triassic  rocks.  The  Cir- 
bouiferous  rocks  also  appear,  and  Post-Tertianr  deposits  are  met  with  in 
the  district.  The  suboivisions  of  the  rocks,  their  principal  localities  and 
ranges,  are  well  and  orderlv  described ;  as  are  also  the  physical  aspects  of 
tlie  re^on,  its  rivers,  brooKS,  and  8prinfj;s.  At  the  ena  of  .the  vork  are 
model  lists  of  strata,  with  the  characteristic  fossils  bracketed  to  each,  and 
a  note  of  the  locality  in  which  each  occurs.  There  are  also  classified  listi 
of  fossils,  and  four  very  well  lithographed  plates  of  figures.  Tlie  book  is 
very  nicely  printed,  on  very  good  paper,  ana  bound  in  cloth.  In  every  way 
it  deserves  to  rank  with  the  oest  local  books  in  our  literature,  and  is  one  of 
a  class  that  we  should  like  to  see  more  frequently  produced. 
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THOUGHTS   ON  DOVEE   CUPTa. 
Bt  ths  Editob. 
le  ahor«  of  the  English  Chumel,  half  hidden  by  its  ■huiy 
of  treeo,  Btatids  Walmer  Castle,  the  sweet  red  rases  truling  up 
toparts  and  clustering  in  lovely  bonquete  round  its  cannon,  em- 
tic  of  the  peaceful  end  of  him — illuBtrious  Wellington — whose 
■eath  ceaeed  within  those  grej  stone  walls, 
m  this  lonely  beach,  against  whose  front  the  "  wild   wares 
iw  play,"  creating  their  own  barrier  in  the  great  banks  of 
e  which  ceaselessly  they  raise,  we  look  out  upon  the  fleet  of 


-^^j^ 


Ilg.  I.  Shakeipein's  CHi^  Dorer. 
s  in  the  Downs,  and  far  beyond  the  long  white  Une  of  surf— 
iroud  of  many  a  noble  heart — that  marks  the  Qoodwia  Sands, 
]  the  distant  coast  of  France. 
..VI.  2  o 
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From  Walmer,  the  "  white  cliffi  of  Albion,"  M  conipioioiu  here 
for  their  numeroua  and  regular  bands  of  Unts,  gndoally  riu  towudi 
Dover,  whoae  far-famed  castle  atanda  on  a  mountain  mua  of  mkio- 
^  Bcopic  ahella,  oTerlooking  the  red-rooM 

tenementa  of  that  ancient  port,  vin^ 
along  the  deep  valley  which  at  this  pmnt 
cuts  abruptly  through  the  strata. 
gr"  !*       I  The  oppocnte  hill  is  furrowed  in  its  en- 

""  tire  extent  with  the  trenches  of  the  citadel, 

and  at  the  foot  of  its  steep  cliff  is  the  long 
and  narrow  street  which  formerly,  when 
i  ?  ^  ^    E|   grthe.  '^^  toyin  was  walled,  led  to  the  Snare- 

I-  ^^  ^    ul  ^^  ^^°  western  side  of  the  harbour  Hit 

"     ^  -  bold  front  of  Shakespeare's  Cliffformstbe 

M».         commencement  a!  a  splendid  range  of 
diffa,  which  riae  to  a  height  of  nearly  ni 
hundred  feet,  the  fallen  masses  of  which 
.     _     ^  constitute  a  picturesque  and  romantic  on- 

1  "^f    9  dercliff,  carpeted  by  a  short  criap  hethige, 

i  !r  .oH  KQ(i  abounding  in  beautiful  plants  that 

■*  "  furnitih  Bubsistence  to  many  of  the  rarest 

British  insects. 

g'S|"»|L  wwtemHtigiiii-    Oi^  ^^^  shore,  a  narrow  seam  of  dark 
'  ~  greensand  represents  the  "  fireatone "  of 

g^  *.  ^     rv     """'  Godstone   and    Eeigate ;    and    gmduillj 

~  '"'"'  rising  from  the  flat  strand  of  Easttear 

Bay,   the  blue  gault  forms  the  ruinooa 
promontory  of  Copt  Point. 

The  sandstone  cliffs  at  Folkestone- 
more  rugged  and  still  more  picturesque, 
though  tees  singular  in  character  than  tbe 
sheer  white  masses  we  hnvc  just  passed  by 
— are  covered  by  white  marl  and  ochre- 
ous  gravel,  containing  hundredH  of  the 
in.  bones  of  extinct  mammals,  mammoths  and 

hippopotami,  savage  hysenas  and  gigantic 
deer  and  oxen ;  while  above  and  beside  them  are  buried  the  rude 
urns,  rusted  weapons,  and  mortal  relics  of  our  Saion  ancestors. 
As  we  skirt  the  brow  of  this  high  ground,  from  amidst  the  yellow- 
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sands  below,  layers  of  rough  rock  jat  out,  and  dark  furze 
^gy  bushes  luxuriate  in  the  softer  intermediate  soils, 
iding  to  the  lower  level  of  the  pretty  village  of  Sandgate, 
>U8  springs  and  equisetaceous  plants  mark  the  spongy  pyri- 
iddle  "  Ghreensand ;  and  as  we  trace  along  the  verdant  slopes 
^the  to  Lympne,  the  grey  hard ''  Kentish  rag  "  on  which 
#,  crops  out,  and  we  step  over  hundreds  of  sparkling  rills  of 
ater  with  forests  of  crisp  watercress. 

lolemn  in  their  teachings  become  the  mouldering  bones  in 
•ed  crypt  of  the  old  handsome  church  at  Hythe,  after  an  in- 
of  the  tiny  Cypridae  in  the  Weald  Clay  on  which  they  rest ; 
kther-beaten  Studfall,  with  legends  older  than  those  of  its 
days  written  in  its  massive  lichen-stained  walls,  speaks  to 
touchingly  of  the  vicissitude  ^  of  all  things  human,"  when 
st  on  the  landslips  that  have  overturned  its  massive  towers, 
d  guarded  in  its  ancient  days  of  glory  by  the  invincible 
)f  the  "  Empress  of  the  World,''— the  "  Eternal  City,"  now 
id  prostrate  as  these  crumbling  ruins, 
inch  of  the  ground  is  fraught  with  historical  associations 
1  incidents,  and  every  fragment  is  filled  with  natural  wonders 
irry  the  mind  beyond  the  ages  of  history  into  the  boundless 
rminable  past,  heightening  the  enjoyment  of  the  picturesque 
around,  and  mingling  with  the  very  essence  of  our  souls,  ad« 
,  love,  and  gratitude  to  that  great  Being  whose  attribute  is 
,  and  whose  kingdom  is  illimitable  space, 
enlarged  and  ennobled  our  ideas  of  his  inestimable  supremacy 
as  we  trace  through  the  records  of  the  great  geologic  ages, 
lual  unfolding  and  slow  and  solemn  workings  out  and  de- 
nt of  his  far-foreseeing  plans,  and  find  no  traces  of  discord, 
or  chaotic  confusion,  but  see  in  the  earliest  times  the  radi- 
lis  glory,  and  in  his,  to  us,  most  primitive  creations  the  same 
ipressions  of  his  power  and  wisdom  as  in  the  most  recent 
t  elaborate  of  his  works. 

I  is  perhaps  no  isolated  portion  of  geology  that  has  more 
)roved  the  immensity  of  geologic  ages,  than  the  group  of 
3  are  considering.  As  at  the  present  hour  the  sea  is  washing 
fis  and  shores,  and  dispersing  the  material, — 

*'Evcr  drifting,  drifting,  drifting. 
On  the  shifting 
Carrents  of  the  restless  main ; 


284  THl   GSOLOOIBT. 

Till  in  sheltered  cores  and  readies 

Of  sandy  beaehea 
All  have  foaad  repose  agiin,"^* 

80  in  former  ages,  the  finer  particles  of  earth  derived  from  the  waste 
of  the  land  were  carried  by  the  currents  of  the  ocean  miles  and 
miles  away,  and,  deposited  in  its  tranquil  depths,  have  formed  those 
important  argillaceous,  calcareous,  and  sandy  strata  of  which  the  ex- 
ternal crust  of  our  globe  is  mainly  composed. 

Such  operations  and  the  accumulation  of  organic  debris,  chiefly  of 
a  microscopic  character,  effected  the  deposition,  and  volcanic  or  some 
other  equally  powerful  internal  force,  the  elevation  of  those  great 
masses  of  stone,  sand,  and  day,  which  are  grouped  by  geologists  to* 
gether  as  the  Cretaceous  formation. 

The  fossil  shells,  fishes,  echini,  and  sponges  of  the  Chalk  and  its 
associated  beds,  clearly  prove  their  marine  origin ;  while  the  remaiiis 
of  sharks,  nautili,  ammonites,  and  other  forms  of  aninud  life  usually 
predominant  in  warm  latitudes,  are,  without  going  into  more  minute 
details,  sufficient  to  indicate  the  warmer  temperature  and  different 
climatal  conditions  of  our  geographical  region  during  the  Cretaceoos 
era. 

Of  the  many  records  of  the  past,  nothing  is  useless ;  no  portion 
without  its  value.  The  embedded  shells  give  us  important  evidence 
of  the  rate  of  the  accumulating  sediments,  and  record  their  progress. 
In  the  beds  we  are  studying,  especially  in  regard  to  the  Chalk,  they 
teach  us  how  slow  and  gradual  was  the  deposit  of  sediment ;  for  the 
encrusting  parasites  on  fossil  bones  and  shells,  betoken  how  long 
these  dead  objects  lay  in  the  ocean-depths  ere  they  were  finally  en- 
tombed in  their  massive  grave. 

How  slowly  and  solemnly  did  the  mighty  work  proceed ;  how  vast 
the  period  over  which  it  extended.  Each  of  all  the  myriads  of  those 
departed  beings  whose  remains  teach  us  the  history  of  their  age, 
must  have  had  its  term  of  existence,  have  lived  and  died,  as  do  the 
creatures  of  the  present,  ere  the  growing  cemetery  enclosed  it  in  its 
"  cold  embrace." 

"  When  we  see,*'  says  Lyell,  "  thousands  of  full-grown  shells  dis- 
persed throughout  a  long  scries  of  strata,  we  cannot  doubt  that  time 
was  required  for  the  successive  multiplication  of  successive  genersr 
tions ;"  nor  when  we  see  the  internal  parts  of  fossil  oysters  and  other 
shells  covered  with  Bryozoans,  Serpula^,  and  other  encrusting  bodies, 
can  we  doubt  their  having  lain  at  the  bottom  of  the  sea  after  death. 
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irhfle  these  parasites  lived,  grew,  and  died  before  they  were  embedded 
11  the  slowly  accumulating  mud. 

In  my  former  collection,  now  the  property  of  the  town  of  Folke- 
itcme,  there  is  a  fossil  oyster — by  no  means  an  uncommon  example — 
Jttving  a  second  oyster  attached  to  the  inside  of  one  valve.     This 
qiecimen  could  neither  have  been  suddenly  enveloped  nor  even  em- 
bedded shortly  after  death.    Decomposition  and  entire  disappearance 
of  the  animal  must  have  taken  place  before  the  smaller  oyster  could 
liaTe  fixed  its  residence.    This  too  must  have  died,  and  the  connect- 
ing ligament  of  its  valves  have  decayed,  before  the  detached  valve 
WB8  worked  away^  and  both  oysters,  old  and  young,  embedded  to- 
gether. 

Of  all  the  numerous  specimens  of  the  prickly  sea-urchin  tribe  from 
ibe  Cretaceous  rocks,  to  find  one  with  any  of  the  spines  attached  is 
nre,  while  the  test  itself  is  often  coated  with  Serpul®  and  other  para- 
liiic  forms.  In  such  cases  also,  not  only  death  and  the  subsequent 
deeomposition  of  the  muscular  integument  must  have  happened,  but 
the  spine-divested  body-shells  of  the  Echinoderms  must  have  remained 
eipowd  on  the  sea-bottom,  while  these  extraneous  beings  lived  out 
the  full  periods  of  their  existences. 

The  extremely  slow  formation  of  the  Chalk  is  further  displayed  in 
ito  microscopic  structure. 

Amongst  all  the  wonders  which  geology  has  revealed,  there  is  no- 
thing perhaps  more  wonderful  than  that  the  very  substance  of  solid 
rocks  should  be  composed  of  the  remains  of  the  minutest  animalcules. 
Yet  such  the  microscope  has  shown ;  and  chalk  is  one  of  the  nume- 
rous instances. 

Every  atom,  each  individual  particle,  was  once  part  of  a  living  crea- 
ture. Thousands  of  miles  of  solid  rock,  hundreds  of  feet  in  thickness, 
form  thus  a  mighty  tumulus  of  fragile  invisible  beings, — the  cemetery 
of  the  unseen;  beings  not  suddenly  nor  violently  destroyed,  but 
that  naturally  sported  away  their  lives  above  the  dead  ones  of  theur 
nu;e,  a  million  of  whose  carcases  scarcely  formed  a  cubic  inch  of  the 
Cretaceous  ocean's  mud. 

Beautifully  and  truly  has  it  been  said,  that  "  the  majesty  of  Ood 
appeareth  not  less  in  small  things  than  in  great,  and  as  it  exceedeth 
human  sense  in  the  immensity  of  the  Universe,  so  doth  it  also  in 
the  smallness  of  the  parts  thereof."  The  deposits  of  the  Cretaceous 
period  are  very  extensive,  and  are  found  in  Belgium,  Holland,  Prussia, 
and  over  the  greatest  portion  of  Europe.     A  map  of  the  divisional 
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boundaries  of  tbe  ancient  landa  and  aeaa  of  thai;  remote  geologied 
age  would  display  very  different  dispositions  of  oantinents^  islttid% 
oceansy  than  now  exist.  AU  through  the  great  Tertiaiy  ages,  tiw 
Pleistocene  and  the  historic  periods,  the  sea  has  been  at  ita  andoifc 
toil,  destroying  and  renorating,  pulling  down  and  lefelling.  All 
through  those  yast  periods  the  winds  and  rain,  and  frosts  and  snovs 
have  been  abrading  and  disintegrating  the  mountain-rocks,  and  slowly 
bringing  down  the  detritus  to  the  rirer-valleys  and  the  sea.  AU 
through  those  vast  ages — ^reckonaUe  only  by  milliona  of  years— tiw 
earthquake  and  the  volcano,  subterranean  expansions  and  contractioDS 
have  contested  with  the  air  and  the  water  the  dominion  of  the  earth, 
and  have  maintained  the  supremacy  of  the  dry  land  over  the  stona- 
crested  ^  waste  of  waters." 

We  have  been  over  some  twenty  miles  of  ground  in  our  brief  and 
rapid  notice  of  the  Cliff-section  of  the  Kentish  ooast ;  we  have  gooe 
ages  back  in  our  reflections ;  we  have  spoken  of  the  rocks  which  form 
those  cliffs  as  having  been  the  mud  beneath  or  the  sands  upon  the 
shores  of  an  ancient  ocean  long  since  passed  away.  Let  us  sit  dowa 
now  under  the  shade  of  the  massive  walls  of  tbe  Boman  emdnm 
where  first  we  halted  in  our  mental  ramble^  and  shortly  tell  the 
histoiy  of  these  lofby  cliffs,  '^  white,  blue,  and  grey/'  yellow  and 
green. 

Fine  calcareous  matter,  stiff  mud,  siliceous  sands,  all  the  produce 
of  the  salt  sea,  all  once  deposited  in  tbe  depths  or  on  the  shores  of 
ocean,  now  two,  three,  four,  and  five  hundred  feet  above  the  wavei. 
All  once  piled  nearly  flatly  over  each  other  like  so  many  books  on  a 
table,  now  tilted  up  edgewise  like  volumes  in  an  open  space  on  a 
library  shelf.  If,  reader,  you  are  a  geologist,  you  will  know  some- 
thing of  what  I  am  going  to  tell,  for  the  Wealden  district  of  whicb 
our  section  forms  a  part  is  too  remarkable  not  to  be  well  known  to 
scientific  men.  If  you  are  not  a  geologist,  then,  though  I  tell  an  old 
tale,  it  will  be  one  that  will  mightily  interest  you  if  I  tell  it  well. 

Thei*e  was — ^how  many  ages  since  no  one  can  say,  no  figures  ex- 
press ;  but  it  was  long,  long  ago,  if  even  we  could  reckon  by  age»— 
an  ancient  continent  spreading  over  all  this  region  round,  not  then 
so  temperate  as  now,  but  hotter  and  more  like  the  tropic  band ;  on 
its  shores  tall  trees  and  a  rank  luxuriant  herbage  grew.  Oraduallj 
the  forest-covered  soil  sank  down,  and  gradually  the  great  river  that 
drained  the  continental  tract  spread  wider  and  wider  its  mud  and 
ooze.    There  in  its  swamps  gigantic  lizards  and  winged  reptiles  sought 
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ir  foody  and  there  oft  daring  the  arati^al  droughts  millions  of 
rsh-molIiiflkB  on  the  half-dried  banks  retreating  into  their  spiral 
aes  were  baked  by  the  hot  son  into  beds  of  beautiful  marble  (Be* 
rsden  and  Furbeek),  so  often  since  polished  into  pillars  for  holy 
cea,  or  chiseUed  into  seats  for  saints. 

n  the  lapse  of  further  ages — for  Time's  march  has  never  stayed — 
I  salt  wares  curled  and  broke  in  writhing  foam,  and  the  sea-breezes 
pled  the  ebbing  tide  over  the  shallow  sands,  which  the  rain  spat- 
ed  and  the  creeping  things  of  the  shore  streaked  and  dotted  with 
ir  footprints. 

Down  farther  yet  went  the  ancient  land,  and  the  mud  took  the 
ce  of  the  sand ;  farther  stiU  and  the  fine  calcareous  ooze  of  a 
sper  ocean  succeeded  to  the  mud ;  and  the  river-mussel  and  the 
>tile  were  supplanted  by  the  ammonite  and  the  shark ;  the  trees 
1  insects  by  the  mollusk  and  foraminifer. 

rhe  ancient  trees  of  that  old  continental  land  are  still  dag  up  in 
)  Purbeck  beds ;  the  bones  and  teeth  of  the  Iguanodon,  the  Ptero- 
ctyle,  and  other  gigantic  reptilia  are  often  exhumed  from  the  sands 
d  clays  of  the  Wealds  of  Kent,  Surrey,  and  Sussex ;  and  the  rip- 
s-marked sandstone  is  daily  quarried  at  Horsham,  Hastings,  and 
je.  Ammonite  and  shark,  crab  and  shell-fish  have  left  their 
lid  cases,  bones,  and  teeth  in  the  ragstone,  greensand,  and  gault, 
d  even  traces  of  the  soft  flesh  of  the  latter  yet  remain  as  brown 
doles  of  molluskite  in  some  of  the  sandy  beds  of  stone. 
Farther  still  sank  the  ancient  land  with  its  overpiled  sediments 
til  the  faint  currents  of  the  ocean-deeps  scarcely  stirred  the  tiny 
Ives  and  weightless  shells  of  microscopic  entomostracs  and  fora- 
nifers,*  powdering  the  fine  calcareous  mud  in  depths  which  the 
ht  of  heaven  only  dimly  reached. 

Ail  these  various  beds,  formed  during  the  vast  period  of  those 
ange  changes,  however  dissimilar  in  their  present  state  they  may 
the  first  glance  appear,  both  in  mineral  composition  and  in  the 
^sical  conditions  of  their  deposit,  are  nevertheless  found  to  be 
kurally  assi^ciated,  when  the  sequence  of  their  succession  and  the 
bare  and  value  of  their  organic  remains  are  known. 
N^o  general  distinguishing  mineral  characters  can  be  universally 
igned  to  these  various  divisions,  for  the  composition  of  the  beds  of 

^  Some  portions  onlj  sank  to  this  great  depth.  The  area  of  Kent  and  Sussex  was 
rer  the  old  continent,  and  consequently  sank  into  less  profound  though  still  deep 
er. 
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every  age  varies  with  tbeir  geograpbical  extension^  and  according  to 
the  ancient  conditions  of  that  part  of  the  Cretaceous  sea  on  irhiek 
thej  were  deposited.  Thus  in  places  far  removed  from  Kent  the 
argillaceous  gault  of  England  may  be  represented  bj  a  bard  rock  ox 
an  incoherent  sand  ;  or  the  fossils  of  the  Upper  Cretaceous  beds  miy 
be  enclosed  in  strata  totally  unlike  the  soft  white  chalk  of  Englmd; 
the  upper  beds  of  which,  too,  in  some  parts  of  Europe  are  devoid  of 
those  bands  of  black  flints  which  so  conspicuously  characterize  oar 
own  :  while  on  the  other  hand  the  Lower  Chalk  which  is  here  with- 
out them,  elsewhere  on  the  Continent  encloses  numerous  bands  of 
siliceous  concretions.  The  grey  chalk  also  in  some  places  abroad 
contains  white-coated  flints  and  beds  of  chert,  and  may  be  represented 
by  a  limestone  in  one  geographical  district,  and  by  a  sand  or  a  ckj 
in  another. 

The  various  divisions  of  the  Cretaceous  formation  in  the  limited 
area  this  book  describes  are,  however,  marked  by  real  discordances, 
both  petrological  and  palsontological,  while  some  connecting  organic 
forms  link  the  whole  into  one  proper  geological  group,  containing 
upwards  of  5000  characteristic  species  of  fossils  distinct  from  those 
of  the  Oolitic  strata  below,  and  from  those  of  the  Tertiary  bedi 
above. 

But  to  return  to  our  history,  from  which  we  have  thus  somewhat 
digressed.  All  these  strata,  which  we  have  so  far  traced  as  sea-de- 
posits, have  been  raised  from  their  nearly  level  position  and  tilted 
with  slightly  upturned  edges.  In  our  section  (fig.  1)  they  dip  T 
to  the  east-north-east.  In  Sussex  the  like  beds  dip  the  opposite  way, 
aud  they  vary  all  round  the  semicircle  of  the  Downs,  assuming* 
more  and  more  northerly  dip  as  they  approach  from  cither  hand  it3 
central  portion  in  Surrey ;  pointing  indeed  away  in  all  directions  from 
a  common  centre  near  Battel,  in  Sussex,  as  may  be  seen  in  the  map, 
PI.  XVI. 

At  intervals  these  chalk  downs  are  broken  by  transverse  gorges  or 
river- valleys,  while  the  great  interior  area  of  the  Weald  presents  the 
lowermost,  or,  as  from  this  circumstance  they  are  tenned,  the  "Wealdon 
strata  at  the  surface  entirely  divested  of  those  cretaceous  sand- 
stones, clays,  and  chalks,  which  in  the  Kentish  cliff-section  are  seen 
to  repose  upon  them. 

Now  either  those  chalk-strata  and  greensand  were  never  deposited 
over  this  area,  which  their  thickness  at  their  truncated  edges,  as  well 
as  the  steepness  and  height  of  the  surrounding  escarpment  of  the 
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Downs  forbid  us  to  suppose,  or  thej  have  been  swept  off  from  it 
since. 

To  this  latter  conclusion  we  must  inevitably  come ;  but  then  the 
question  arises  whether  the  Cretaceous  and  Upper  Wealden  beds  ex- 
tended over  this  area  in  their  full  thickness ;  if  so,  from  off  this  re- 
gion the  rocks  must  have  been  swept  away  to  the  extent  in  vertical 
height  of  more  than  1400  feet. 

Wealden  Area. 


Fig.  8. — ^Dome-shaped  sUrata  OTer  the  Vf  eald,  of  equal  thickness  thronghoat. 


Some  geologists,  however,  and  with  good  reason,  consider  that  the 
beds  became  thinner  as  they  overlapped  the  Wealden  district ;  and 
it  is  certain  a  great  submarine  ridge  has  existed  at  this  spot  from 
the  Carboniferous  era,  if  not  from  an  even  earlier  date.  The  sea 
might  therefore  naturally  be  supposed  to  have  shoaled  over  this  tract, 
and  consequently  the  deposit  would  not  have  been  so  thick  as  in  the 
deeper  parts  of  the  sea. 

Wealden  Area. 


Fig.  4. — Strata  diminishing  in  thickness  over  the  central  or  Wealden  area. 

a.  Upper  Chalk ;  i,  Lower  Chalk ;  e,  Ganlt  and  Lower  Greensand ; 

d,  Vf  eald  clay  or  Old  Wealden  land. 

The  proof  of  this  surmise  would  be  in  the  diminished  collective 
thickness  of  the  groups  of  strata  (as  between  h  and  y),  as  one  after 
another  abutted  against  the  submerged  slopes  of  the  ridge  and  was 

b 


Fig.  5. — Ideal  section  of  strata  abutting  against  a  ridge. 
a,  Upper  Chalk ;  b,  Lower  Chalk  ;  c,  Ganlt  and  Lower  Greensand  ; 
df  Neocomian  beds ;  c.  Old  Wealden  land. 

terminated ;  or  in  the  difference  of  diminished  dip  of  the  superior 
over  the  inferior  strata. 

VOL.  VI.  2   p 
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Ilg.  6.~Idetl  Mctioa  of  itnta  tUnniiig  onl  aaiBit  a  ridga. 

«,  Upper  ^alk;  i.  Lower  Chalk ;  e.  Upper  GreeBMiia;  d,  GaoH ;  #,  Lomr 

GreenMnd;  /  Neocomiaa bcdi ;  g.  Old  Weddea  knd. 

We  haye  already  pointed  out  the  conTergeiice  of  the  lines  of  dip 
towards  a  point  near  Battel.  There  waa  the  apex  of  the  great  dome^ 
the  outer  concentric  coatings  of  which,  whatever  their  original  thick- 
ness, haye  since  been  sliced  off — denuded  by  cutting  action  of  tho 
waves  as  the  island-dome  was  slowly  elevated  out  of  the  waters. 

Now  the  physical  features  of  this  region,  aa  we  at  present  see 
them  after  its  upheaval,  show  that  the  area  uplifted  was  the  ant 
of  weakest  resistance  to  the  upheaving  or  expansive  forces  bdow, 
and  that  that  area  had  a  configuration  not  unlike  that  it  still  retains, 
although  it  would  appear  that  the  denudation  of  the  upper  beds  wm 
carried  on  synchronously  with  the  gradual  upheaval  of  the  mitt 
throughout,  at  least  throughout  the  early  Tertiary  period,  and  stnee 
the  fracture  of  the  river-valleys,  ai  hast  over  the  area  enclosed  bj 
the  downs,  from  which  the  debris  of  the  shattered  beds  has  been 
cleanly  removed.     (See  Fig.  12.) 

As  certain  as  the  laws  of  mathematics  are  the  laws  of  such  eleva- 
tions. The  hills,  irregular  as-  they  appear  to  be,  are  not  vagaries  of 
nature,  nor  are  the  valleys  fortuitous  cavities.  The  Wealden  area 
is  an  irregular  curved  oval,  cut  through  by  the  fissure  of  the  English 
Chanuel ;  the  counterpart  encompassing  the  neighbourhood  of  Calais 
and  Boulogne. 

If  one  applied  a  pressure  from  beneath  to  a  deal  table,  a  tile,  or 
any  other  square  or  straight-sided  object,  it  would  split  linearly  across 
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Kg.  7.       Fig.  8.         Fig.  9.  Fi^lO. 

Fig.  11. 

in  one  direction  or  the  other,  as  in  Fig.  7  or  Fig.  8.  If  one 
applied  the  pressure  against  the  under  surface  of  a  drum-head,  the 
parchment  would  split  either  in  concentric  lines,  as  in  Fig.  9,  around, 
or  in  radiating  lines,  Fig.  10,  from  the  centre.  Now,  an  oval  is  prac- 
tically a  compound  of  the  square  or  parallelogram  and  the  circle, 
as  shown  in  Fig.  11 ;  and  the  consequence  of  the  upheaval  of  a  dis- 
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±  posseBSiDg  a  contorted  oval  sbape  bj  an  equally-pressing  power 
n  below,  sncb  as  an  expanding  volume  of  gas  or  steam,  or  the  ex- 
laion  of  a  heated  rock-mass,  would  be  to  fracture  the  superincum- 
it  rigid  beds  in  lines  partly  concentric,  partly  straight,  partly  ra- 
cing and  partly  curved,  according  to  their  position  with  respect 
the  centre  or  sides  of  the  region  upraised. 

Such  are  really  the  characters  of  the  lines  of  the  hills  and  valleys 
;he  Weald  and  the  Chalk  gorges.  The  comparatively  straight  line 
the  St.  Leonard's  and  Ashdown  hills  passes  by  Horsham,  Crow- 
ough,  and  Wadhurst ;  the  concentric  ridges  by  Lewes  and  Dork- 
,  while  the  diverging  radiating  lines  are  the  great  cross-fractures 
ough  which  the  rivers  of  Kent,  Surrey,  and  Sussex  find  their  outlets 
the  sea.     (See  Map,  PI.  XVI.) 

To  return  again  to  our  history.  Since  the  sediments  of  the  Creta- 
)U8  ocean  were  consolidated  into  rock,  they  have  been  furrowed  by 
3ther  ocean  as  they  rose  into  land,  and  other  newer  deposits  formed 
their  debris.  Of  such  origin  are  the  Thanet  sands  and  the  plastic 
ijB  of  Beading  and  the  Isle  of  Wight.  These  and  many  other  of 
3  Tertiary  beds  of  the  surrounding  country  are  nearly  wholly 
med  of  the  greensand,  clay,  chalk,  and  flints  of  the  wasted  Wealdeu 
id,  and  have  been  accumulated  on  its  ancient  successive  shores. 

Wealden  Dome. 

\eyel.—  _  ^  _„     . .        _ 

Sea-level. 


Ig.  12. — Section  of  the  present  strata  across  Kent  ami  Sussex,  showing  the  suc- 
cessive ancient  sea-levels  at  which  the  former  Wealden  dome  was  periodically  cat 
away  as  it  rose  above  the  sea  :  the  Upper  Chalk,  1,  being  first  cut  away;  then 
the  Middle  Chalk,  2  ;  then  the  Grey  Chalk,  3 ;  then  the  Upper  Greensand,  4  ; 
then  the  Gaolt,  5  ;  and  finally,  the  Lower  Greensand,  6,  and  Ncocomian,  7.  These 
beds  forming  consecutively  the  corresponding  Tertiary  beds,  No.  1  to  7  ;  on  the 
older  secondary  strata,  a  to  p.  These  are  a,  3,  Neoconiian  and  Lower  Greensand  ; 
r,  Gault ;  d,  Upper  Greensand ;  ^,  Grey  Chalk  ;  /,  Middle  Chalk ;  ^,  Upper  Chalk. 

?he  Tertiary  period  passed  away,  and  the  age  of  the  great  mammoths 
cceded.  On  our  hills  and  plains,  and  in  the  alluvia  of  our  river- 
eys,  are  spread  the  bones  of  elephants,  deer,  hippopotami,  and  oxen 
b  ranged  across  the  narrow  isthmus  which  then  connected  our  land 
a  France,  and  which  still  leaves  traces  of  its  former  position  in 
ribbon  of  shallow  water  between  Folkestone  and  Boulogne, 
nteresting  indeed  are  the  inquiries — When  was  the  Wealden  dome 
L  raised  and  how  denuded  ?     When  were  the  British  Isles  dis- 
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jointed  from  the  continent  of  EarcqpeP    Wlim  wero  the  white 
of  England  split  apart  from  those  of  France  ? 

A  submerged  or  island  dome,  aa  we  have  already  aaid,  appean  fioH 
all  we  know  to  haye  existed  orer  the  site  of  the  present  Weald  st  tl« 
close  of  the  Coal  Period ;  and  from  the  indioationa  we  derive  torn 
deep  borings  in  the  suiroonding  regions,  it  would  be  inbrred  tint 
the  Triassic  beds  were  certainly  wanting,  and  that  the  Oolitie  or 
Jurassic  formation  was  also  absent,  the  Wealden  beds  repoaiii^  ia 
all  likelihood,  directly  on  the  coal-measures. 

That  tbis  region  in  the  early  Cretaceous  age  waa  in  dose  proxiinitj 
to  dry  land  is  certain,  from  the  fossil  trees  and  the  reptilian  bonei 
found  in  the  Lower  Greensand  quarries  at  Maidstone,  and  inyenelj 
from  the  thinness  of  that  division  in  the  Boulonnaia. 

Prom  these  and  many  other  circumstances,  it  would  appear  Uttt 
England  was  not  out  off  from  the  great  mass  of  land  then  stretching 
away  to  the  westward  by  Cornwall  and  Devonshire  on  the  oae 
hand,  and  Brittany  on  the  other,  at  the  dose  of  the  Cretaoeoai 
era ;  while  the  evidence  of  the  Pleistocene  deposits  proves  that  tbs 
fissuring  open  of  the  whole  extent  of  the  English  Channel  was  either 
just  prior  to,  or  coincident  with,  those  early  tribes  of  the  human  race 
whose  remains  and  rude  stone  weapons  are  found  associated  with 
the  half-petrified  bones  of  the  gigantic  beasts  of  that  remarkable  age. 

But  whenever  this  may  be  supposed  to  have  happened,  the  same 
convulsions  sliook  both  countries  alike,  and  the  process  which  lifted 
up  the  Wealds  of  Kent  and  Sussex  raised  also  the  hills  of  Boulogne 
and  Calais,  and  left  them  all  portions  of  the  same  vast  mound,  until 
that  other  and  later  catastrophe  fissured  out  the  "  narrow  stream," 
ou  either  side  of  which  dwell  those  great  and  glorious  nations  of 
whom  the  poet  wrote  that  they  abhorred  each  other,  but  for  whom 
science  now  has  changed  the  deadly  war  of  mortal  strife  into  an  honour- 
able rivalry  for  supremacy  in  the  arts  of  peace. 

Strange  thus  that  science  should  bring  down  the  fracture  of  the 
Channel  to  the  age  of  man !  Have  the  old  traditions  of  the  Armoricans 
aught  of  relation  to  this  groat  event, — the  rupture  of  the  British 
Channel  ?  Have  the  tales  of  the  loss  of  "  forty  miles  of  land  and 
sea,*'  so  current  in  Brittany  and  Wales,  been  handed  down  from  an 
antiquity  far  more  remote  than  that  to  which  they  are  usually  as- 
signed ?  Is  there  any  probability  of  that  submergence  of  the  Leon- 
nais  that  Norman  troubadours  sang  of  when  they  told  the  sad  stoiy 
of  Guinevra's  falseness  to  her  noble  lord,  being  concurrent  with  the 
isolation  of  the  British  Isles  ?     We  do  not,  of  course,  take  for  true 
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Btory  the  higUj-eoloured  scenes  of  a  romaust,  nor  believe  in  all 

te  wonderful  doings  of  King  Arthur,  Sir  Tristram,  Meliades,  and  the 

hear  heroes  of  the  song-stories  of  the  twelfth  and  thirteenth  centuries ; 

it  we  do  know  that  many  of  these  fable-songs  were  based  on  still 

Lore  ancient  legends,  and  may  not  these  lays  be  but  the  embodiments 

L  mfter  ages  of  primitive  traditions  of  far,  far  remote  events  ? 

Through  Kent  there  is  a  narrow  ancient  way,  now  known  as  the 

Klgrims'  Boad,  for  along  it  our  first  of  poets,  Chaucer,  made  his 

'merrie  motley  cavalcade"  to  wend  its  way  to  Canterbury.  People,  in 

leas  searching  times  than  these,  believed  the  road  went  on  to  Com- 

wally  and  that  along  it  Phcenician  merchants  brought  their  precious 

tin.    Whether  one  end  of  this  primitive  way  ever  went  towards  Corn- 

vall,  or  whether  remnants  of  that  one  end  may  still  be  found  at  our 

British  kingdom's  end,  this  deponent  saith  not ;  but  he  does  believe, 

—it  may  be  but  a  childish  fancy,  for  we  like  to  deck  our  childhood's 

dierished  g^unds  with  strange  romantic  fancies, — that  its  other  end 

does  end  upon  the  Folkestone  heights,  and  that  only  now  because  it 

Ctti  go  no  further,  but  whence  it  might  have  crossed  the  ^narrow  sea" 

before  the  chalk  cliffs  there  ended  it  so  abruptly.     Strange  it  is  to 

think  that  primitive  men  and  mammoths  might  have  walked  along 

that  road.     The  grass  springs  up  and  withers  away,  and  the  silent 

earth  telleth  no  man's  lustory. 


FOEAMINIFEEA  OF  THE  CHALK. 
By  the  Editor. 

The  Foraminifera  figured  in  Plate  XV.  are  some  of  them  copied 
iom  D'Orbigny's  *  Memoir  on  the  Foraminifera  of  the  Chalk  near 
E^aris,'  and  some  are  from  drawings  of  Cretaceous  specimens  lent 
>y  a  friend.  The  figures  do  not  furnish  anything  like  a  perfect  or 
^nsecutive  series  of  these  interesting  Microzoa,  though  some  of 
he  most  common  forms  are  here  depicted,  and  will  well  serve  the 
purpose  of  drawing  the  attention  of  our  correspondents  and  readers 
o  the  points  of  interest  referred  to  at  p.  234,  No.  6G. 

Professor  Rupert  Jones,  F.G.S.,  has  obliged  me  with  the  follow- 
ng  notes  on  the  figured  specimens : — 

Plate  XV.,  Fig.  1,  2.  Cbistellaria  eotula.ta,  Lamarck. 

A  commoa  form  of  Cristellaria  Calcar,  Linn.,  sp.,  having  but  little  keel,  and  very 
ririable  in  this  feature,  as  W(;ll  a»  in  the  curvature  and  elevation  of  the  septal  lines,  the 
xinvexitj  of  the  umbones,  and  the  shape  of  the  aperture,  which  may  be  either  round  or 
triangular.  It  is  exceedingly  abundant  both  in  the  fossil  and  the  recent  state,  the 
Urgest  specimens  are  found  in  strata  of  late  Tertiary  age  and  in  the  existing  seas ;  and 
^der  its  various  modifications  it  has  received  many  difiercut  "  specific  "  names.  C.  rotU' 
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/tfte  is  very  tlmndaot  in  the  Gftidt,  Upper  GfWBWia,  CU]^-m■rit  ind  CUk.  tkm- 
earrenoeiatlieralchdkor  YorkihinuBoUoediBtba'Gflok^  18S9,  p.  87& ;  ni 
18G0,  p.  420. 

Fig.  8.  TxxTULABii  TBOCUV8,  UOMgng. 

One  of  tlifl  moct  sjmmetrietl  of  tlw  Teztoluin,*  nnd  fi»ad  diiel^  im  iSkt  CUk,  te* 
oompnniod  with  T,  turris  and  manj  oUmt  mkHim* 

Fig.  4t,  6.  Textuljlbii.  jLQOhVTivjLSB,  D*Orbi^^^  wnr. 

The  TextuhuriB  are  so  variable  in  their  growth,  forming  vetienlar  or  flaftfnwt  Atm- 
ben,  and  arranging  them  tometimet  to  ngnlarij  and  at  other  timoa  with  aneh  a  wtat 
of  neatness,  that  there  maj  be  almost  as  manj  namea  for  them  as  there  are  iniividmk 
Kig.  4  and  6  are  examples  of  this.  Bad]/  grown  specimens  of  the  fypioal  form  knova 
as  T.  ogolutimamM,  they  form  links  with  the  Tariety  named  T,  fmdm  and  nsany  otkoL 
These  TbxtnlariB  are  extremely  eommon  in  the  QmM,  Chalk*nari,  aad  Chalk. 

Fig.  6.  TsxTULAJtiJL  BAUDOTTiirxAirA,  lyOrlngnff* 
This  is  another  common  form  of  Textnlaria,  more  symmetrieu  in  oatUne  and  in  tb 

settingon  of  its  compressed  chambers,  than  Fig.  4  and  5.    It  can  be  aearedly,  if  at  all 

distinguished  from  a  well-grown  T,  MtyiiiuU,  DdJranee. 

Fig.  7, 8.  Pljlvobbulikjl  Aif moitoibes,  Bemt^  sp. 

Most  of  the  Planorbnlinm,  especially  the  larger  forms,  live  im  the  ahaDower  sea^oM^ 
chiefly  amons  seaweeds ;  but  in  de^  water  they  pass  into  smaller  and  nMtre  eosi|set 
varieties,  sudh  as  Fig.  7  and  8.  These  sabnantiloid  forms  are  common  in  aone  ef  the 
Jorsssio  days  and  in  the  Ganlt,  Chalk-marl«  and  Chalk,  and  aboond  in  the  ensting  sm 
at  depths  greater  than  100  fathoms. 

Fig.  9-11.  PvLTuruLiKiLf  UMBTLiOitTA,  lyOMgnjf^  Bp. 

This  belongs  to  a  large  fiunUy  of  Rotaline  Foraminifera,  whidi  group  themtdro 
arouud  PulmnuUma  repanda^  Fichtd  and  Moll.,  sp.  It  bekmss  more  especially  to  tbt 
subgroup  of  which  P.  MenardU  is  the  type.  This  attains  its  best  growth  at  about  100 
fathoms  in  the  existing  seas,  but  lives  wdl  at  abyssal  depths,  even  at  more  thsotvo 
miles  depth  ;  whilst,  on  the  contrary,  in  shallow  water  it  degenerates  into  bizarre  Tuie- 
ties.  D'Orbigny's  Roialia  Mieheiiana  and  it  crassa,  figured  on  the  same  plate  (Mnn. 
Soc.  G^ol.  Frauce,  iv.  pi.  3)  from  which  Fig.  9-11  have  been  copied,  are  also  variftie 
of  PulvittitHna  MenardU.  These  are  all  three  found  in  existing  seas  under  the  cosdi- 
tioiis  meutioncd  above,  and  are  abundant  in  the  Gault,  Chalk-marl,  and  Chalk. 

Fig.  12.  LiTUOLA.  KAUTELOiDEA,  LamarcJc. 

This  is  the  elongate  form  of  Lituola,  the  short  condition  of  which  is  more  or  less  oas* 
tiloid  iu  shape.  Lituola  has  very  variable  states  of  growth  according  to  its  place  of 
living,  and  is  often  attached  to  shells,  seaweeds,  etc. ;  it  has  therefore  many  varieties,  I^ 
cent  and  fossil. 

Fig.  13.  Maeginulina  tbilobata,  lyOrhigny. 
Margiuulinie  are  Cristellariae  with  short  chambers,  arranged  without  coiling,  except 
at  the  commencement.     They  are  present  wherever  CristcUarite  abound. 

Fig.  14,  15.  LiKGULiWA  CABIN  ATA,  lyOrhigny, 

This  is  a  smooth  compressed  Nodosaria,  the  gradation  from  cylindrical  to  flatteoeJ 
forms  being  extremely  gentle  in  numerous  intermediate  forms  ;  and  further,  these  flattened 
Nodosariic,  by  the  backward  growth  of  the  sides  of  the  chambers  and  further  compressioa, 
gradually  pass  into  Froudicularia ;  see  Quart.  Journ.  Geol.  Soc.  xvi.  p.  453,  pi.  19* 
Lingulinic  are  not  very  common  in  the  Cretaceous  formations.  The  specimen  fignred 
(PI.  XV.,  Fig.  14, 15)  is  a  remarkably  fine  individual  (magnified  six  times)  from  the  Chalk 
of  Grsvesend.     Fig.  14  shows  the  slit-like  aperture. 

*  See  "  Memoir  on  TextularisB,"  by  Messrs.  Parker  and  Jones,  Annals  of  Nat  Hi<t. 
February  1863. 

t  For  the  description  of  the  ^ncra  Pulvinnlina  and  Planorbulina,  see  Carpenter'i 
'  Introduction  to  the  Study  of  Foraminifera '  (Ray  Society),  1862,  p.  200,  210,  etc. 
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Fig.  16, 17.  Fboitdioulabia  Abchiaoiaka,  UOrbigny. 

A  nuTow  fonn  of  F,  eomplanata,  Defrance,  of  which  there  is  an  endless  series  of 
modifications.  These  are  really  chevron -ehamhered  Nodosarise.  Frondicularise  are 
eommon  in  the  6anlt»  Chalk-marl,  and  Chalk,  and  occasionally  are  found  abundant  in  the 
Tertiary  beds,  and  are  not  wanting  in  some  parts  of  the  existing  seas.  Fig.  17  is  an 
edge-view. 

Fig.  18, 19.  Vaoitiulika  costulata,  Reuss, 

A  Ymriable  Nodosarian  form,  abundant  in  the  Gault  and  Chalk-marl ;  rare  or  wanting 
in  tile  Chalk.  Fig.  18  is  a  view  of  the  edge,  which  is  as  variable  in  thickness  as  the 
sliell  is  in  its  other  measurements. 

Fig.  20, 21,  22.  FfiOKDioiJLABiA  Cobdai,  Beuss. 

Frondiculariie,  or  flattened,  chevron-celled  Nodosariee,  vary  continually  as  to  the 
length,  of  the  backward  elongations  of  the  cells,  as  the  two  figured  specimens  (from  the 
Chadk-marl  or  the  Gault)  here  show.  When  they  commence  with  a  spiral  arrangement 
of  the  oells,  they  are  known  as  Flabellinse ;  and  excepting  in  this  point,  there  is  little 
or  no  distinction  between  Fig.  20  aud  D*Orbigny*s  Ftabeltina  rugosa ;  indeed  Fig.  22 
shows  a  little  eccentricity  of  the  first  chamber.  Frondicularia  is  to  Flabellina  as  Nodo- 
Mria  is  to  Marginulina  and  Vagulina.     Fig.  21  is  an  edge- view. 

Fig.  23,  24.  Dbntalika  obacilis,  D'Orhigny, 

A  variety  of  the  world-wide  2).  communu,  D'Orbigny,  which  occurs  in  all  geological 
fcrmationa  from  the  Paleeozoic  upwards.  D.  communu  itself  is  a  feeble  form  of  Nodosaria 
tiapkamu.    Fig.  23  is  the  end-view,  showing  the  aperture. 

In  the  above  remarks  I  have  incorporated  much  information  derived  from  my  friend 
Mr.  W.  K.  Parker. 


COKEESPONDENCE. 


Causes  of  Cosmical  Changes  of  Temperature  on  our  Planet. 

That  the  vine,  the  walnut,  the  plane-tree,  etc.  etc.,  once  flourished  within 
the  Arctic  Circle,  and  that  Mount  Lebanon  was  for  a  long  period  covered 
with  ice  and  snow,  are  facts  inexplicable  by  any  nieteorolori;ieal  causes  now 
in  action,  every  geologist  of  the  present  day  1  believe  admits.  The  ques- 
tion is  to  what  causes,  not  now  meteorologically  evident,  are  we  to  attri- 
bute the  great  changes  of  temperature  on  our  planet,  which  have  extended 
over  such  long  periods  as  those  recorded  by  the  unquestionable  and  well- 
established  testimony  of  glaciation.  Must  we  carry  our  solar  system  into 
femote  regions  of  space  in  order  that  we  may  theorize  on  cosmic  changes 
of  temperature,  or  can  we  explain  these  truly  wonderful  facts  by  some 
changes  in  our  own  planetary  motions,  such  as  our  earth  getting  into  a  zone 
of  asteroids,  to  changes  in  the  sun's  atmosphere,  either  as  to  surface  or 
intensity,  as  already  published  by  Mr.  Mackie,  in  a  former  number  of  the 
'  Geologist '  P  With  regard  to  the  theory  of  the  earth  passing  through  hot 
and  cold  regions  of  space,  Mr.  Mackie  asks,  "  If  heat  be  confined  to  mat- 
ter, how  can  we  speaK  of  hot  and  cold  regions  of  space,  where  by  that  very 
admission  neither  heat  nor  cold  can  be  P  '*  The  reply  to  this  question  is 
not  difficult.  Matter  cannot  exist  without  space,  but  space  can  exist  with- 
out matter.  By  hot  and  cold  regions  of  space,  I  could  only  mean  those 
portions  of  space  occupied  by  matter,  for  where  there  is  no  matter  there 
could  be  no  temperature,  neither  hot  nor  cold  as  sensations,  nor  caloric  as 
a  material  condition ;  for  whether  heat  be  a  fluid  or  a  wave,  it  can  have  no 
existence  in  pure  space,  pure  space  being  a  negation  of  everything  that  is 
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material.  The  thermal  P^on  of  apaoe  moat  therefore  be  material  tint 
IB  occupied  hj  matter.  There  can  be  no  abaohite  Toid  or  pore  ipMe  be- 
tween na  and  any  yinble  star,  no  matter  how  remote ;  eren  thoainn  iti  d» 
tance  be  so  immense  that  the  courier  raj  that  now  announoea  to  oar  wnm 
its  exiatence,  may  have  started  on  its  errand  thousands  of  millions  of  yein 
Agp,  trayellinff  flJl  that  time  at  the  rate  of  a  hundred  and  aerenty  thonwad 
miles  a  secona,  still  in  the  immenae,  the  inoonoeirable  spaoe  so  run  orer 
by  the  luminous  messeufer,  no  absolute  void  oould  have  ezistedt  othsfviie 
the  star  must  be  invisible  to  us. 

Mr.  Mackie  is  therefore  right  in  stating  ''that  if  heat  be  confined  to 
matter,  how  can  we  speak  of  hot  and  cold  regions  of  space  P "  but  he 
should  have  added  pure  or  empty  space  where  no  matter  exiats,  as  I  only 
meant  those  portions  of  space  occupied  by  matter  surrounded  by  and  float- 
ing in  a  thermal  ocean ;  tor  whether  heat  be  a  fluid  or  a  wave,  we  cannot 
expect  to  find  the  causes  of  telluric  changes  of  temperature  by  tnTelling 
into  regions  of  space  where  nothing  exists,  where  there  is  no  entity  bnt 
noiight,  "  where  death  is  life."  Mr.  Mackie  says  (last  number  of  'Geo- 
logist'), "if  the  sun  moves  on  with  his  surroundinjc  worlds,  theee  will sU 
travel  onwards  together  in  the  same  ethereal  material  envek^ ;  and  there- 
fore, unless  the  supposed  hot  and  cold  regions  of  space  have  temperatora 
of  much  higher  or  much  lower  degrees  than  the  general  tempjentore  of 
the  solar  region,  the  effect  would  be  imperceptible."  It  is  evident  thst 
the  portions  of  space  so  traversed  by  our  solar  system  at  the  rate  of  67) 
miles  a  second,  moving  towards  the  constellation  Herculea,  must  be  ma- 
terial, for  so  far  as  we  can  see  any  object  in  the  universe,  between  us  sad 
that  object  there  can  be  no  absolute  void  or  pure  spaoe,  otherwise  it  mut 
be  invisible.  Now  it  is  clear  that  the  rej^ons  of  spaoe  occupied  by  matter 
cannot  be  of  the  same  temperature,  as  the  causes  that  generate  fight  and 
heat  are  neither  uniform  in  intensity  nor  distance.  The  path  traversed  hj 
our  solar  system  in  space  therefore  cannot  be  isothermal. 

It  is  not  likely  that  our  solar  system  is  travelling  through  space  sor- 
rounded  by  the  same  ethereal  envelope,  as  Mr.  Mackie  seems  to  think,  for 
this  would  bo,  supposing  that  outside  this  ethereal  envelope  nothing  ex- 
isted but  pure  space,  an  assumption  quite  opposed  to  the  facts  and  reason? 
already  stated.  Besides,  whether  heat  be  a  fluid  or  a  wave,  in  either  case 
it  must  be  subject  to  the  ordinary  influences  of  phvsieal  agencies ;  there- 
fore the  same  condition  of  matter  constituting  uniformity  of  teraperatare 
could  not  follow  and  surround  our  solar  system  in  its  travels  through 
space. 

David  Leslie,  M.D. 

Tunbridffe,  July  Idth,  1863. 


The  Portland  Fissures, 

Sib, — I  hope  you  will  allow  me  to  correct  a  mistake  which  you  hare 
made  in  your  remarks  on  my  last  letter,  in  saving  that  my  theory  was 
that  of  "  the  deposition  of  the  extinct  animals  in  caves  before  the  cares 
existed."  On  the  contrary,  I  said  that  I  was  of  opinion  that  all  bone- 
caves  were  only  formed  bv  the  animal  remains  embedded  in  the  limestone 
deposit  before  its  consolidation,  and,  consequently,  before  the  existence  of 
any  caves  in  it. 

The  question  with  respect  to  the  Portland  and  Oreston  fossils  is  en- 
tirely dependent  on  the  truth  of  certain  facts.  First,  with  respect  to 
the  Portland  fossils,  can  the  statement  of  Captain  Manning,  of  the '  Willis's 
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Tmrent  Notei/  and  of  the  article  in  the  '  Times/  relating  to  the  new  for- 
ifications  in  Portland,  be  disproved,  that  human  and  animal  bones  have 
ieBD.  fcmnd  mingled  together  in  fissures  of  the  rock  which  do  not  extend 
o  the  surface  of  the  rock  P  If  this  statement  is  correct,  as  I  believe  it  to 
>e,  it  necessarily  follows  that  the  human  and  animal  bones  must  have 
leen  embedded  in  the  calcareous  deposit  when  it  was  soft,  and  conse- 
(ventlj  before  the  existence  of  fissures  in  it ;  and  the  men  and  animals 
o  whom  the  bones  belonged  must  have  previously  inhabited  some  other 

117  land  which  probably  no  longer  exists.  Again,  if  the  assertions  of  Dr. 
Snckland*  in  the  '  Seliqui»  DiluviansB,'  and  of  Mr.  Joseph,  mineralogist, 
4  Plymouth,  in  his  letter  to  me,  are  correct,  that  the  caves  at  Oreston, 
rhich  were  only  discovered  by  working  away  the  body  of  a  rock  in  a 
[oarry,  had  no  apertures,  it  necessarily  follows  that  the  animal  remains 
Bust  have  been  embedded  in  the  calcareous  deposit  before  its  consolida- 
ion,  and  consequently  before  there  were  any  caves  in  it,  and  therefore 
he  animals  must  have  previously  inhabited  some  other  dry  land.    I  think 

1 18  certain,  from  the  statement  of  Dr.  Buckland,  that  all  bone-caves  which 
lunre  been  discovered  with  apertures  through  which  the  remains  of  large 
mimals  could  have  passed  are  situated  in  the  face  of  cliffs,  produced,  as 
he  says,  by  diluvial  denudation,  and  that  all  other  caves  have  only  been 
"laid  open  by  the  accidental  operations  of  a  quarry  or  mine."  He  says, 
"the  existence  of  caverns  is  an  accidental  occurrence  in  the  interior  of  the 
nek«  of  which  the  exterior  surface  affords  no  indication  when  the  mouth 
ii  filled  with  rubbish  and  overgrown  with  grass,  as  it  usually  is  in  all 
phoes,  excepting  clifis  and  the  face  of  stone-quarries ;"  that  is,  in  fact, 
where  no  mouths  have  existed  but  what  have  been  made  by  the  formation 
of  a  quarry.  For  instance,  as  stated  by  Dr.  Buckland,  the  bone-caverns 
m  Yorkshire,  Devon,  Somerset,  Derby,  and  Glamorganshire  **  were  all  laid 
open,  with  the  exception  of  the  caves  at  Paviland,  by  the  accidental  ope- 
TiiioDB  of  a  quarry  or  mine."  The  caves  at  Paviland  arc  in  the  front  of  a 
lofty  difi^,  producea.  according  to  Dr.  Buckland,  by  diluvial  denudation,  and 
there  is  no  evidence  that  they  ever  had  any  other  mouths  than  those  which 
Were  made  by  the  formation  of  the  cliff*. 

Your  obedient  servant, 

Thos.  D.  Allen. 
Rectory,  North  Cerney^  Cirencester,  July  9M,  1863. 

[It  is  perfectly  futile  to  argne  upon  such  bases  as  Mr.  Allen  persists  in  bringing  for- 
wird.  Blen  who,  like  myself,  have  useful  duties  to  perform  in  life,  cannot  waste  their 
time  in  argaing  on  imaginary  bases.  Mr.  Allen's  fuikdamcntal  base  of  argument,  if  not 
>beolately  false,  as  I  and  every  rational  man  iu  the  present  state  of  science  must  believe 
it  to  be,  is  unfounded  and  nnproven.  There  is  no  proof  whatever  that  the  fissures  do  not  eX' 
tend  to  the  surface :  indeed  the  very  good  observations  of  Mr.  Fisher  distinctly  show  that 
tiiej  do  extend  to  the  very  surfiice.  Nobody  denies  that  human  bones  and  mammalian 
booes  have  been  found  in  the  fissures.  So  have  halfpence  with  human  and  other  bones 
in  caves ;  but  such  an  association  would  only  lead  to  an  erroneous  inference  if  the  cir- 
comsUinces  of  the  association  were  not  examined  and  explained.  If  this  were  not  done, 
we  might  infer  that  the  mammoth  was  a  contem2)orary  of  George  II.  \Ve  really  will 
not  print  any  more  "  ifs."  ^Ve  distinctly  challenge  Mr.  Allen  to  prove  that  the  fissures 
It  Portland  do  not  extend  to  the  surface,  and,  until  this  is  done,  we  will  print  nothing 
more  from  him  on  the  subject.  The  theory  of  the  formation  of  caves  by  the  generation 
}f  the  gases  of  decomposition  of  animals  embedded  in  soft  mud  is  too  absurd  to  attack, 
—for  the  volume  of  gas  so  generated,  if  powerful  enough  to  have  forced  open  any  large 
lody  of  earth  in  forming  a  cavern  would  have  formed  a  spherical  cavity  or  gigantic  bub- 
ile.  No  such  gigantic  bubbles  of  air  could  ever  have  formed  long,  narrow,  irregular,  fiat 
jKares  such  as  those  of  Portland.  In  some  of  the  German  caves  it  has  been  calculated, 
rom  the  hones  extracted,  that  they  belonged  to  three  times  as  many  individuals  as,  will) 

VOL.  TI.  2    Q 


Umt  ittOi  cm.  the  cuvB  eodd  omMb.  Aad  tkli  idl  bm  «ltar  tfgvMM  km  Wi 
«und  cummIIj  bj  Dr.  BnuMtid  to  prata  the  en»  wan  iMNhitoi  hy  tha  ISmA  mImI 
whik  thi^  w«e  lifiig.  Mr.  Allen  eta  oever  raaoMib  thm  ibote  with  Ui  WW 
thmiy.  Ai  to  catm  hiTiag  no  nouthi^  it  is  oertna  thqf  nut  hn%  or  haio  hdl,  if  i 
find  tnjthuig  in  their  itonuicha.  It  wooli  be  eqBtIl;f  ooneietent  to  ugm  thai  thi  Ci 
fiMind  in  the  erop  of  a  iwallow  moft  hifa  prodaeed  the  atomach  In  wUeh  tt»  «« 
Coond  aa  to  ame  that  oaYema  eonld  be  fiOed  hf  booea  of  bwati  withovk  aan  mimk 
the  beaita  or  the  bonea  to  get  in  bj.— Sd.  Oiol.] 


Tke  P&rikmd  Fi$nfr0i. 


8iB»— -Though  I  ahonld  b«  lonjr  to  do  anyihiiiff  whieh  would  pnk^ 
the  ditouitioii  on  the  Portland  oeaifeioiis  fi«iirei»  1  am  mdooed  to  notii 
a  statement^  bj  Mr.  Allen,  in  yoor  July  number,  p.  tt8|  naiBofy.  ihali 
Hymonth  oorreipondent  infonned  him  **  that  there  waa  no  asertaraiath 
eavem"  rdiaoo?eredatOreatoninl859),  "andthatioaieof  thoboneiiNi 
Mnbeddea  in '  oompaot  rock.' " 
In  aome  lenee  each  of  these  aaaertiona  is  eorreot  fil- 
let. The  eaTemwhendiacoTored  certainly  had  no  aperture;  itwaasHg 
however  to  disooyer  where  there  had  been  onob  The  so»called  oaeera  taa 
more  oorreotly  a  j^tufw,  originally  open  at  the  top ;  bnt  whidb,  aflsr  tk 
receipt  of  ito  yaried  oontento,  had  been  oloeed  up  widi  ooarte  hieoaii 
consisting  of  large  angular  maasoe  of  limestone,  which,  fimn  time  to  tiwBi 
had  fi^en  in  from  above  and  become  cemented  with  carbonate  of  Kbm. 

2ndly.  Some  of  the  bones  were  embedded  in  stalagmite,  wluch  b^ 
truly  enough  be  termed  "  compact  rook,"  but  could  not  possibly  he  eoa> 
founded  with  the  true  limestone.  The  quarrymen  invariably  gave  it  the 
distinct  local  deBig;nation  of  "  caUis." 

It  is  undesirable  further  to  occupy  your  space,  and  indeed,  it  is  unnecei- 
sary  to  do  so,  as  this  subject  has  already  been  discussed  in  your  Jooinal. 
See  '  Geologist '  for  1859,  p.  439,  etc. 

I  am,  truly  yours, 
Lamoma^  Ibr^^y,  Jufy  17^  1863.  W.  Psvoxllt. 


The  Bone  Spear-head  from  the  Ussex  Coprolite  FiU^  Jigured  is 

the  '  Geologist '  for  1861,  page  558. 

Sib, — Ka  the  remains  of  man  or  his  works,  in  any  geological  formatkm* 
is  one  of  the  most  interesting  discoveries  of  the  present  age,  no  manufiie- 
tured  article  of  decidedly  geological  ago,  be  it  ever  so  rude,  should  be  east 
aside  or  consigned  to  the  cabinet  without  there  being  first  brought  forward 
aU  the  evidence  possible  as  to  its  age  and  its  origin. 

Therefore  when  a  specimen  is  procured,  we  should  first  show  it  to  be  one 
actually  worked,  ana  not  formed  by  chance ;  secondly,  prove  from  whs 
stratigraphical  formation  it  has  been  taken ;  and,  thirdly,  ascertain  hof 
far  back  m  the  scale  of  geological  time  this  formation  dates. 

The  specimen  which  induces  me  to  make  the  first  inquiry  is  a  bon 
spear-head,  which,  about  five  years  ago,  I  procured  from  a  heap  of  coprc 
lites  belonging  to  Messrs.  Eiiodes,  Smith,  and  Co.,  manure  manufkcturen 
of  Selby,  along  with  sharks'  teeth,  JFucus  contrariut,  oysters,  and  variov 
pieces  of  bone,  all  of  which  seem  to  be  of  the  same  geological  age.    Thi 
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'  oopvolitee  had  been  got  from  the  Etsex  Craff,  but  as  to  wbat  denth 
exact  locality  in  the  deposit  this  specimen  had  been  embeddea  I 
ten  unable  to  ascertain.  It  was  the  reading  over,  about  three  years 
>f  the  interesting  accounts  in  the  '  Geologist '  of  the  discoveries  of 
icber  de  Perthes,  which  first  caused  me  to  look  doselj  over  the 
ms  I  possessed  fh>m  the  Essex  beds,  and  I  was  at  once  struck  with 
n  of  this  bone-weapon,  as  one  being  fashioned  by  hand  and  not  bj 
tt.  It  seems  to  have  been  struck  from  the  shank  bone  of  some  large 
,  and  in  form  somewhat  resembles  the  large  flint-pointed  implements 
.bberiUe,  and  is  nearly  of  the  same  size.  Its  length  is  4^  inches, 
sadth  2|  inches. 

mng[  this  specimen  to  be  a  true  worked  one,  I  will  endeavour  to 
dbkat  it  is  a  true  fossil,  and  of  the  same  age  with  the  coprolites  with 
it  was  found.  Its  colour  and  density  are  the  same  as  those  of  the 
ihells,  and  other  bones ;  it  gives,  also,  the  same  metallic  riuff  or  clink 
rtruck.  Its  point  and  edges  are  a  little  rounded  down  ana  polished 
>  actfon  of  water,  as  are  the  various  other  phosphatic  specimens 
from  the  same  formation.  It  is  marked  with  slight  scratches  or 
particularly  on  one  of  its  sides. 

tne  third  point,  I  am  not  sufficiently  acauainted  with  the  Essex  oo< 
^beds  to  make  out  their  exact  stratigrapnical  age ;  yet,  by  the  little 
learnt,  I  am  led  to  think  that  this  specimen,  u  a  truly  worked  one 
f  the  age  of  that  deposit,  is  the  oldest  example  known,  and  may 
>ly  carry  the  age  of  man  nearly  as  far  anterior  to  the  specimens 
in  the  gravels  of  Abbeville  as  those  specimens  date  from  the  present 

I  is  an  interesting  incjuiry  and  worthy  of  further  research ;  and  I 
hat  the  noticing  of  this  specimen  will  be  the  means  of  further  ex- 
t  being  procured  in  situ  from  the  same  formations. 

Yours, 

J.  B.  MOBTIKBB. 
ter,  Yorkshire,  July  \Uh,  1863. 


EOKEIGN  INTELLIGENCE. 


able  article  on  the  former  connection  between  Northern  Africa  and 
em  Europe  was  communicated,  by  Professor  Edward  Suess,  to  the 
ig  of  the  Imperial  Geological  Institution  of  Vienna,  on  the  20th 
Quary  last.  vVe  have  deemed  it  sufficiently  important  to  trans- 
letter  addressed  lately  by  M.  Anca,  of  Palermo,  to  M.  Senoner, 
s  me  the  opportunity  of  returning  again  to  a  subject  which  I  have 
ly  treated  on,  some  time  ago,*  and  the  reconsideration  of  which  seems 
very  proper,  not  only  to  show  the  value  of  the  studies  of  M.  Anca, 
le  importance  also  of  such  researches  in  respect  to  the  observations 
.  are  now  being  undertaken  at  Vienna. 

entioned  in  my  former  article  that  the  researches  of  my  distinguished 

isional  colleague,  M.  Homes,  on  the  fossil  mollusca  of  the  V  ienna 

,  showed  the  unexpected  concordance  of  many  species  of  our  marine 

with  those  which  are  now  living  on  the  coast  of  Senegambia ;  and 

*  Meeiiog  of  the  Imp.  Acad,  of  Sc,  January,  1860,  p.  139. 
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I  quoted  then  as  a  few  instances  the  Cypraa  muummoUnia,  Bmeehm 
hr€Uum,  Oliva  Jlammulata ;  and  I  infeired,  aeooraing  to  mj  notknuof 
the  Great  Sahara,  that  there  was  at  one  time  a  sea  extending  from  Ik 
Oalf  of  Gabes  southwards  as  far  as  the  heights  of  Idijl,  in  the  pforinM  of 
Aderer ;  thus  uniting  the  Senegambian  shores  witn  those  of  the  Ms- 
diterranean.  I  was  able  even  then  to  refer  also  to  the  detailed  statemnti 
of  M.  Laurent,*  who  had  been  oonunissioned  with  the  oonatmction  of  ute- 
sian  wells  on  the  northern  border  of  the  desert,  and  who,  in  his  report,  u- 
hesitatingly  represents  the  desert  as  haying  been  once  widdv  innndbtod 
as  a  sea-gulf,  which  broke  in  through  the  Gulf  of  Ghibes,  and  the  uiua» 
takable  traces  of  which  are  still  to  m  seen  bj  the  numerous  terraees  slosg 
the  southern  border  of  the  Aoures  Mountain,  where  the  ancient  sesskni 
can  even  now  be  recognised  by  the  presence  of  one  of  the  most  oomDoa 
inhabitants  of  the  Mediterranean,  the  Cardiwm  oduie,  the  shells  of  wkkk 
are  there  scattered  abundantly,  and  which  mollusk  seema  even  yet  to  bt 
found  still  living  in  some  solitary  pools  in  the  desert.  I  added  further,  tbt 
even  at  present  large  extents  of  the  desert  are  situated  fmr  below  the  lenl 
of  the  sea,  and  that  from  the  oldest  times  the  extensive  sait-crusti  ai 
salt-marshes  have  been  considered  evidences  of  a  former  overflowing  of  Ik 
sea. 

With  the  progress  of  M.  Homes'  labours,  the  impreadon  of  the  ear 
rectness  of  these  statements  has  increased.  We  have  been  not  only  msda 
acquainted  with  many  species  amongst  the  bivalves,  which  now  extaad 
their  propagatory  circuit  as  far  as  Senegal, — such  as  the  Ziuiraria  oUpsfS, 
I^elliHa  cratsa,  T.  laeunosa,  Venus  ovata,  and  three  out  of  four  of  ov 
Dosinifio,  uamcly  the  Donnia  exoleta,  D.  Hneta,  and  D.  Adwuimi, — but  vs 
find  also  in  our  basin  special  and  very  marked  Adansonian  types,  iriiiek 
at  the  present  time  are  only  to  be  found  living  on  the  Senegambian  eosst, 
as,  for  example,  the  Tagon  anatina  and  Adanson's  vagal,  the  TellitM 
strigosa.  The  great  Mactra  Buckhndi,  also,  which  does  not  live  oa  the 
European  coast  ut  all,  seems  to  appear  on  the  Senegal. 

All  accounts  of  the  desert  agree  in  the  supposition  of  a  former  overflow; 
and  not  only  Laurent,  but  also  man^'  other  naturalists,  independently  of 
palux)ntological  data,  were  led  to  this  conclusion  solely  by  the  contigun- 
tion  of  the  district  and  tho  constitution  of  the  soil.  Barth,  on  his  journey 
from  Tripoli  to  Murzuk,in  following  the  old  Komau  road,  seems  to  bare 
moved  almost  always  eastwards  of  and  outside  the  ran^e  of  the  ancient 
sea  ;  it  might  not,  therefore,  at  a  future  time,  be  without  mterest  to  inves- 
tigatc  how  fur  the  outlines  of  this  old  sea  correspond  with  the  statemeoti 
of  Duveyrier  on  the  limits  of  the  country .f 

The  present  land-fauna  of  Morocco  and  Algiers,  as  far  as  Cvrensict. 


the  other  countries  beyond  the  desert  to  the  Nile,  the  Brst  really  African 
types  appear.  Tho  elephant,  rhinoceros,  hippopotamus,  girafie,  cro- 
codile, and  many  other  prmcipal  forms,  do  not  overstep  the  Sahara ;  and  the 
contrast  between  the  Morocco-African  land-fauna,  and  the  proper  Afrietn 
fauna  is,  in  most  classes  of  animals,  very  striking,  whilst  the  connecting 
links  with  Europe  are  unmistakable.  The  voyage  of  M.  Mor.  Wagner 
in  the  regency  of  Algiers^  contains  numerous  proofs  of  this,  and  these  are 
multiplied  at  every  fresh  comparison.     The  crossing  of  the  Inuut  tcau- 

•  Riill.  Soc.  Geol.  1857.  t.  xiv.  p.  615. 
t  Pctcriiiann,  Mitth.  1861,  t.  xiii. 
i  3  vols.  Lcipsic,  18-11. 
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lus  over  to  Gibraltar  is  known.  The  Sorex  JEtruscus,  otlierwiBe  anex- 
taveij  Italian  aniinal,  ia  to  be  found  in  Algiers ;  the  foz»  which  is 
liter  in  Italy  than  in  Grermany,  appears  in  Ah^iers  as  a  still  lighter  ya- 
ky ;  fljid  it  may  be  also  worth  mentioning,  with  respect  to  the  reptiles, 
loh  are  less  exposed  to  the  influence  of  man,  that  the  new  *  Eri>etologY 
Aii^ers,'  by  Strauch,  contains  well-known  South-European  species,  sucn 
Cistudo  JSuropaa,  Lacerta  viridU,  Tropidonoius  natrix,  Sana  esculenta, 
.  ;  and  that  animals  like  the  ChanueUon  Africanus  appear  also  in  Spain 
i  Sicily.  With  regard  to  the  beetles,  Erichson,  havm^  examined  the 
lections  of  Mor.  Wagner,  says : — '*  A  number  of  species  belons  idso 
the  middle-European  fauna ;  a  larger  number  extend  over  all  the 
let-lancLB  of  the  Mediterranean  Sea,  a  few  inclusive,  but  the  most  of  them 
slnaiTe  of  Egypt,  which,  in  its  fauna,  exhibits  more  of  the  middle- 
rican  characteristics.  Most  of  the  species  possessed  bjr  Algiers  are 
intical  with  those  of  the  opposite  Italian  islands,  Sardinia  and  Sicily, 
t  less  ao  with  the  mainland  of  Italy ;  and  the  same  is  the  case  with  the 
aniah  peninsula  and  the  opposite  territory  of  Morocco ;  whilst  it  is  very 
en  the  case  that  the  Spanish-Morocco  and  the  Italo-Algerian  species 
>w  (P)  comparatively  an  analogy  between  themselves."*  l^e  like  pneno- 
ma  are  repeated  in  the  land-snails.  According  to  Forbes,  the  concor- 
nee  of  the  Morocco  snails  with  those  of  Spain  is  so  great,  that  even  on 
a  heights  the  Spanish  mountain-snails  appear.  The  Olandina  Algira  is 
be  rocmd,  in  the  smaller  form,  from  the  valley  of  Tsonzo  to  Constan- 
uyple  ;  whilst  the  larger  variety  connects  Lower  Italy,  Sicily,  and  Algiers.f 
dier  South-European  species  which  seem  to  have  originated  from  the 
sty — as,  for  instance,  the  C^clostoma  elegans, — are,  on  the  contrary, 
uating  in  Algeria ;  whilst  the  Cuclostoma  sulcatum  appears  in  the  Italian 
anda*  at  Malta,  in  Southern  France,  South-eastern  Spain,  and  also  in 
orthem  Africa.  It  seems  also  that  all  the  South-European  river  mussels 
e  to  be  found  in  Algiers.;]; 

With  regard  to  the  vegetable  kingdom,  and  in  order  not  to  multiply 
[ocasiyely  examples,  it  may  suffice  to  record  here  the  Cham<Bros  humilis, 
id  its  scattering  over  the  coasts  of  the  Mediterranean  Sea. 
After  all  that  it  is  not  surprising  that  Andr.  Wagner,  supported  by 
lother  series  of  arguments,  so  far  back  as  the  jeax  1846  wrote : — **  The 
[editerranean  Sea,  in  a  natural-history  point  of  view,  separates  the  north- 
n  border  of  Africa  in  a  far  inferior  degree  from  Europe,  than  it  is  on 
\B  other  hand  separated  by  the  Sahara  from  the  principal  stock  of  the 
frican  continent.  According  to  all  accounts  the  Sahara  was  once  over- 
awed by  the  sea,  owing  to  vrhich  Barbary  became  one  of  the  Mediterranean 
lands-'^S 

The  present  land-fauna  teaches  us  to  consider  the  Canary  Islands,  Mo- 
>cco,  Algiers,  and  South-western  Europe,  as  a  formerly  connected  conti- 
ent,  which,  according  to  Forbes,  probably  extended  as  far  as  Cornwall. 
Ve  call  his  fauna  the  Lusitanian  fauna.  vVe  shall  now  proceed  with  M. 
jica's  communications. 

In  the  year  1860,  M.  Anca  made  known  ||  his  discovery  in  some  bone- 
ivems  in  Sicily,  of  a  quantity  of  determinable  animal  remains,  which 
ere  accompanied  by  land-  and  sea-shells  of  species  still  living  in  that 
Tuntry, — as  the  Helix  aspersa  and  the  Cardium  edule.    The  ricnest  list, 

*  Arch.  f.  Natargeflch.  vii.  Jabrg.  2  Bd.  p.  15S. 

t  Marteur,  Wtirtemb.  Jahresh.  xi.  p.  244.  %  Ibidem,  pp.  240,  257. 

§  Traiisactioos  of  the  Royal  Acad,  of  Sc.  Bavaria,  ii.  cl.  iv.  vol.  ii.  sect.  p.  11. 
II   Bull.  SoG.  Geol.  p.  680. 
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that  ofthe  grotto  of  San  Teodoro,  oontaini,  aoeordinji  to  Laiiet,  ibe  tcGci 
of  the  ipoUed  hjsma,  bear  (Urtut  areiatf),  wolf.  m»  ^omsfnie^ rMH, 
JBUpka^antiguust,  E.  4flrieanu$f,  hippopotamiis  (ono  or  two  tgmm), 
8u§  (probabhr  8m  serqfa,  similar  to  me  North  AfHoan)»  aaiF,  oian(liio 
forms),  deer  (one  or  two  species),  sheep  (or  a  similar  animal),  a  lam  toid, 
and  a  bird.  A  reeent  letter  of  M.Anoa  confirms  Uieappeazanoa  of  Jn^iiki 
Jflicanut  in  this  srotto ;  whilst  E.  anHqwu  belongs  to  another  strstoB. 
l^us  we  haye  oTose  to  species  of  European  types, — as,  for  insteDe^  As 
deer  and  the  bear,  which  are  stranj^ers  to  Soatnem  and  Eastern  Afties, 
and  of  which  even  Morocco  and  Algiers  possess  bat  a  few  repressntstmi 
(perhaps  only  fossil  bears  in  caTems), — a  few  of  thoae  animals  wlndi  il 
present  do  not  orerstep  the  dominions  of  the  desert,  namely  tiie  Afiioa 
elephant  and  the  hippopotamus ;  and  with  these,  not  iha  striped  hpam, 
which  lives  in  Northern  Africa  and  Upper  India,  but  the  spotted  hyasi^ 
the  home  of  which  is  South  and  West  Africa,  the  territoiT  of  the  Nils^  sad 
Abyssinia.    The  Sicilian  caTcms  show,  also,  a  contact  of  Sonth-SuroMS 
with  true  African  types,  which,  owing  to  the  interfa?enee  dT  the  SsBOib 
cannot  be  anywhere  seen  at  this  time. 

These  facts  acquire  the  more  importance  when  we  add»  iiiat  sinikr 
points  of  contact  can  be  shown  in  Spain,  from  the  period  when  the  sMak 
prominent  types  of  both  faunas  first  existed.  Moreover,  it  ought  not  to  bt 
overlooked  that  Guvier  searched  for  the  nearest  representatires  of  our  £- 
luyial  fauna  in  SouUiem  Africa,  and  even  at  the  Cape ;  and  tbit  lis 
fauna  of  Pikermi  and  Battay&r,  rich  in  antelopes,  bears  a  distinct  Afiios 
diaracter. 

It  cannot  be  stated  at  the  present  time,  even  oonjecturally,  in  whsi  wif 
and  through  what  causes  the  disappearance  fh>m  Europe  of  the  manygroqa 
of  existing  African  forms,  so  long  indigenous  over  our  part  of  the  worU,  im 
efiected.  M.  Anca  teUs  us,  that  even  during  the  existence  of  the  present 
faunas,  there  was  a  connoction ;  and,  as  a  first  hint  of  such  a  connection,  we 
have  to  fix  our  attention  upon  the  submarineridgereachingfrom  Sicily  to  the 
opposite  African  coast,  and  which.  Admiral  Smyth  states,  encompuses  the 
extensive  plateaux  of  the  "  Adventure-bank,"  and  the  Skirki  clins,  whiek 
seem  to  be  the  submerged  area  of  Virgil. 

But,  although  the  oider  of  events  which  caused  these  chanj^  appein 
as  yet  very  obscure,  we  are  nevertheless  able  already  to  distinguish  smongflfc 
the  present  population  of  Europe,  not  only  a  number  of  certain  indepen- 
dent groups  of  organic  forms  from  which  that  present  population  of  Eorope 
has  originated,  but  also  to  indicate  the  succession  in  which  they  appeuned. 
The  first  group,  still  discernible,  is  that  which  we  shall  call  the  Airiean ; 
it  was  completely  displaced  long  ago,  aod  its  last  vestiges  in  Europe  sre 
shown  to  us  by  M.  Anca.    The  second  is  the  Northern  (inroup,  the  remsini 
of  which  are  still  living  on  our  high  mountains,  forming  a  higher  zone 
above  two  others  which  occupy  lower  levels.     These  lower  groups  are,  on 
the  one  hand,  the  western  fauua,  which  we  term  the  Lusitanian,  the  re- 
cognized types  of  which  are  the  forms  common  to  Northern  Africa  and 
Europe ;  on  the  other  hand,  the  eastern  fauna,  which  we  may  perfaapi 
call  the  Asiatic,  and  which  is  subdivided  into  many  members  dependent 
on  physical  differences, — as,  for  instance,  those  which  exist  between  the 
Caspian  steppes  and  Asia  Minor. 

It  is  not  our  purpose  to  show  here  the  relation  of  the  various  zones  of 
special  faunas  in  the  European  Seas  ;  but  we  are  bound  to  observe  tbtt 
tne  mollusca  (juoted  above  as  being  common  to  Vienna  and  Senegambia, 
as  the  Trigonia  anaUna,  must  have  once  undoubtedly  inhabited  some  part 
of  the  present  Mediterranean  Sea  eastwards  of  Sicily  ;  aud  that  they  became 
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tinct  probably  at  the  time  of  the  diluvium,  and  never  since  have  been 
le  to  recoYer  their  place.  It  is  true,  as  Mr.  M* Andrew  teaches  us,  that 
iny  tropical  species, — as,  for  instance,  the  Cymha  olla, — fayoured  by  the 
rrent,  cross  tnrough  the  Straits  of  Gibraltar  over  to  the  North  Anrican 
uts ;  but  they  do  not  penetrate  far  enough,  and  besides,  the  character 
the  Mediterranean  fauna  is  quite  different  from  that  of  Senegambia. 
Climatal  yariations  are  generally  considered  the  essential  causes  of  all 
sfa.  displacings  of  land  and  sea  faunas  and  floras ;  and  many  distinguished 
fcundists,  influenced  by  the  great  effects  they  have  witnessed  of  the 
ith  wind  on  the  glaciers  in  Switzerland,  have  been  induced  to  attribute 
it  the  melting  away  of  the  formerly  larger  extents  of  those  ice-masses. 
LOfl,  also,  they  have  arrived  at  the  same  result  which,  as  we  have  seen, 
■  been  attained  by  the  palsDontologist,  the  geologist,  and  the  animal  geo* 
apher,  each  following  different  roads,  namely  the  conclusion  that  the 
hmim,  the  source  of  tne  south  wind,  was  once  covered  with  water.  On 
D  heights  of  continental  Europe  a  stronger  climate  might  probably  have 
en  produced ;  but  in  a  continent  dissolved  into  an  archipelago,  as  we 
n  imaffine  it  to  have  been  at  the  time  when  the  present  Senegambian 
ell-fiah  lived  near  Vienna,  a  lower  temperature,  at  least  in  the  sea,  could 
•rtainly  not  have  been  produced,  and  the  whole  archipelago  enjoyed  un* 
inbtedQy,  notwithstanding  the  want  of  a  south  wind,  a  moderate  sea- 
imate. 

Many  questions  and  many  doubts  still  force  themselves  on  our  mind  ; 
at  at  all  events  we  can  at  least  already  foresee  the  way  to  study  through 
ihe  creations  of  the  present  those  of  the  past,  and  through  which  we  may 
mive  at  a  more  perfect  understanding  of  the  repeated  changes  of  the 
organic  world. 

The  Count  Marschall  of  Vienna  has  kindly  sent  us  the  following  excel- 
Int  notice  of  Dr.  James  S.  Lorenz's  admirable  and  valuable  work  on  the 
*  Physical  Condition  of  the  Gulf  of  Quamero,  and  the  Distribution  of  the 
On^ic  Beings  living  in  its  Waters : ' — 

This  book,  published  at  the  cost  of  the  Imperial  Academy  of  Sciences, 
ii  based  on  the  results  of  six  years  of  assiduous  local  observations  made 
by  the  author,  who  holds  an  eminent  place  amongst  the  younger  genera- 
tion of  Austrian  naturalists.    The  title  in  itself  shows  these  investigations 
to  stand  in  close  relation  with  those  made  by  Oersted  on  the  Oeresund 
lad  by  the  late  Edward  Forbes  on  the  ^gean  and  the  German  seas,  es- 
peoallj^  concerning  the  distribution  of  submarine  organisms  (both  plants 
tod  animals)  withm  certain  regions  of  depth  and  the  mfluence  of  physical 
Moditiona  on  their  modes  of  existence ;   while  Sars,   Asbjomsen,  and 
H'Andrew  have  merely  brouj3;ht  under  consideration  the  mode  of  distri- 
htioa  of  marine  animals,  without  a  special  regard  for  the  physical  condi- 
tioiis  under  the  influence  of  which  they  exist.    Dr.  Lorenz's  book,  how- 
orer,  is  in  certain  points  of  view  essentially  difierent  from  those  by  Oersted 
ttd  Forbes.     The  physical  conditions  of  the  Gulf  of  Quamero,  which 
oofers  a  surface  of  about  one  geographical  degree  sc^uare,  are  treated  in 
detail  in  the  first  section  of  the  book,  which  may,  in  itself,  be  regarded  as 
ft  complete  hydrography  of  this  portion  of  the  Adriatic.     Such  a  thorough 
brestigation  of  these  conditions  may  be  considered  a  real  progress,  to 
be  expected  from  the  rational  use  of  a  sequential  method.     What,  after 
lU,  are  the  regions  and  zones  to  be  distinguished  in  the  horizontal  and 
rertical  distribution  of  organic  beings  but  spaces,  within  whose  limits  the 
uential  characters  of  these  beings  remain  unaltered  P    Wherever  these 
haracten  undergo  decided  alterations,  or  the  hitherto  prevailing  types  are 
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superseded  by  others  essentially  difierent,  a  new  region  or  cone  mnit  be 
said  to  begin.  This  constancy  of  character  among  the  organic  inhabitiiiti 
within  determined  vertical  or  horizontal  limits,  could  not  take  place  if  eer 
tain  external  circumstances  were  not  vital  conditions  for  a  great  xnany  or- 
ganic beings,  whose  existence  can  only  be  continued  and  propagated  under 
a  determinate  combination  of  physical  agencies  or  whose  power  ofnatnnd 
selection  and  its  results  (to  speak  in  the  sense  of  Dr.  Darwin's  hypotheiii) 
is  essentially  dependent  on  these  agencies.  At  all  events,  organic  htmp 
consociate  in  those  spaces  within  which  they  find  the  means  of  satisffiiig 
their  special  conditions  of  existence.  These  conditions  for  marine  orgii^ 
isms  are : — the  nature  of  the  sea-bottom,  the  temperature  of  the  sea- 
water,  its  saltness,  its  permeability  to  light,  its  pressure,  undulations,  oar- 
rents,  and  tides ;  just  the  objects  to  be  treated  m  a  physical  geography  of 
the  sea.  The  distribution  of  marine  organic  life  can,  of  course,  only  be 
thoroughly  understood  by  the  aid  of  hydrography.  This  branch  of  scienee 
may  however  turn  into  profit  the  results  of  organographic  investigations,  si 
being  indicative  of  certain  hy  drographical  conditions,  which,  without  them, 
could  only  be  stated  hj  means  of  a  long  series  of  observations,  and  mast 
consequently,  in  certam  cases,  remain  far  behind  the  special  puipoaes  to 
be  attained  by  them. 

Professor  Lorenz,  in  the  course  of  his  investifj^tions,  took  mat  can 
never  to  lose  sight  of  the  intimate  connection  existing  between  n^drof^ 
phy  and  organography.  The  introductory  part  of  his  book  begins  with 
an  exposition  of  the  mode  of  action  of  each  single  agent.  He  proves  the 
depth,  generally  considered,  according  to  Edward  Forbes,  to  be  in  itself  a 
condition  of  distribution,  to  act  only  as  a  combination  of  other  factors. 
In  the  following  chapters  the  author  discusses  each  of  the  above-named 
factors,  in  itself  and  m  its  connection  with  others,  basing  his  comments  on 
his  own  numerous  observations  in  the  Q.uamero. 

The  factors  depending  on  the  solid  basin  containing  the  sea  and  the  at- 
mosphere in  immediate  contact  with  its  surface, — that  is,  the  geographical, 
bathymetrical,  geological,  and  meteorological  conditions. — are  first  brought 
under  discussion.  A  very  instructive  map,  partly  of  chromotypic  execu- 
tion, serves  to  illustrate  the  variations  of  depth  and  of  the  nature  of  the 
bottom,  both  in  open  sea  and  along  the  shores. 

In  the  chapter  on  climatic  conditions,  in  many  respects  depending  on 
those  of  the  neighbouring  continental  regions,  the  author  expresses  his  re- 
markable views  on  the  mutual  connection  between  wind  and  weather, 
shows  the  origin  of  certain  winds  regulating  the  march  of  weather,  and 
derives  from  their  nature  a  series  of  typical  atmospheric  conditions  (Bora, 
Scirocco,  Maestral,  Tramontana,  and  iTovonza  weather),  with  their  pro- 
gnostics, courses,  distributions  according  to  seasons,  etc.  The  explanation 
given  by  him'  of  the  "  habitmtl  Bora,"  witli  its  characteristic  blasts  of 
wind  (Kopoli),  is  particularly  of  scientific  and  practical  interest.  Accord- 
ing to  Dr.  Lorenz's  observations,  the  north-cast  wind  passing  over  the 
high  and  steep  slopes  of  the  Karst  is  innoxious  in  itself,  whether  it  comes 
from  inland  regions,  or  originates  over  the  plateau  of  the  Karst  by  local 
compensation  between  two  atmospheric  currents  different  in  density  or 
temperature.  It  acquires  only  a  dangerous  intensity  whenever  a  scirocco, 
blowing  in  opposite  direction  to  or  a  little  above  it,  presses  it  more  or  less 
violently  agamst  the  plateau  of  the  Kai*3t  and  forces  it  into  a  narrower 
space.  Besides  this  normal  Bora,  two  other  varieties  of  it,  of  non-danger- 
ous nature  and  of  different  origin,  are  known  to  exist. 

The  waters  of  the  Quamero  contain  salt  in  an  average  proportion  of 
3'7fi   per  cent.,  their  density  is  =1023  at  the  surface  ana  =  1-0275  at 


FOREIGN    INTELLIGENCE.  805 

20  to  40  fathoms  depth  ;  both  these  conditions  vary  with  the  seasons  and 
the  weather. 

In  the  chapter  on  optical  conditions,  tlie  author  states  the  distinction 
between  the  specific  coloration  of  sea- water  and  the  tints  due  to  re- 
flection of  surroundincf  objects  ;  the  dependence  of  the  specific  coloration 
on  depth,  purity,  and  transparency  of  the  water  (as  proved  by  a  great 
number  of  measurements) ;  and  the  intensity  and  tints  of  light  as  it  pene- 
trates into  greater  or  less  depths.  When  discussing  the  undulatory  move- 
mentB,  the  author  pays  special  attention  to  the  nature  and  intensity  of 
breakers,  as  determmed  by  the  conformation  of  the  sea-bottom  and  of  the 
shores;  as  also  to  currents,  their  velocities  and  deptlis,  and  their  de- 
]>endence  on  the  direction  and  intensity  of  winds  or  on  unequal  distribu- 
tion of  atmospheric  pressure  and  of  evaporation. 

Level-observations,  continued  during  a  series  of  years  and  occasion  ally 
far  southward  along  the  Dalmatian  coast,  have  led  our  author  to  a  number 
of  very  peculiar,  and  indeed  unexpected  results  concerning  the  tides  of 
the  Qnamero.  Within  the  eastern  longitudinal  half  of  the  Adriatic,  high 
water  and  low  water  take  place  only  once  in  twenty-four  hours,  their  times 
of  beginning  not  retrograding  daily  with  the  culmination  of  the  moon, 
but  retarded  only  two  hours  in  every  month,  so  that  within  twelve  months 
the  tides  return  again  to  their  original  periods.  The  facts  being  at  com- 
plete variance  with  those  hitherto  admitted,  Dr.  Lorenz  thought  proper  to 
give  a  graphical  representation  of  a  long  series  of  his  personal  observa- 
tions by  means  of  curves,  which  he  calls  **  actiographical,"  as  being  indicative 
of  the  causes  acting  on  tides.  The  average  sea-level  is  chwen  for  a  line  of 
al)scissas :  the  curves  rising  above  or  sinking  below  the  line  mark  the  epoch 
and  intensity  of  tides ;  their  tracing  (thick,  thin,  punctated,  streaked,  etc.) 
is  indicative  of  the  simultaneous  state  of  weather  and  wind.  Every  diur- 
nal cmrve  bears  the  date  of  the  corresponding  day  and  lunar  phases,  and 
is  partly  accompanied  by  the  corresponding  barometrical  curve.  This  syn- 
optical representation  of  tides  and  causes  acting  on  them,  shows  that 
none  of  the  above-named  factors,  nor  interferences,  friction,  and  other 
causes  of  retardation,  are  the  ultimate  causes  of  this  peculiar  march  of  these 
tides,  although  they  may  mo<li fy  it  within  p|recise  limits.  The  ultimate  cause 
may  only  be  ascertained  by  tidal  observations  extended  through  the  whole 
length  of  the  Adriatic  and  the  Mediterranean  ;  the  phenomenon  itself  is  a 
duly-stated  fact,  and  Dr.  Jjorenz  has  made  it  the  basis  of  a  tide-calendar 
for  the  Qusmero,  with  every  connection  for  secondary  influences  acting  on 
the  times  of  beginning  and  the  intensity  of  tides. 

The  physical  jmrt  of  Dr.  Lorenz's  book  ends  with  the  discussion  of  tem- 
perature as  influenced  in  many  ways  by  all  the  other  factors.  Nearly  2<X) 
measurements  have  been  taken,  either  at  regular  periods,  in  detenninate 
places,  and  in  constant  depths  (surface,  10,  20.  ana  4^)  fathoms),  or  occa- 
sionally to  serve  for  special  jmrposes.  The  results  of  these  observations 
are  highly  interesting.  Thev  give,  not  only  the  average  temperature  of 
water  in  the  alwve-mentionrd  horizons,  but  also  the  ])rogres8  of  tempera- 
ture within  them  during  the  course  of  each  season.  Their  graphic  re- 
production by  means  of  curves  distinctly  exhibits  the  retarded  influence  of 
seasons,  the  diminution  of  dilTerence  between  the  maxima  and  minima, 
and  the  general  depression  of  average  temperature  \\  ith  increasing  depth 
(about  F  R.  for  ea^'h  10  fathoms).  The  influence  of  the  sea-bottom,  of 
fresh  water,  etc.,  on  the  temperature  of  shallows,  is  brought  imder  discus- 
sion ;  and  the  affluent  fresh  waters  are  shown,  by  observations  of  temi>e- 
rature,  to  form  a  very  thin  but  far-spread  stratum  on  the  surface  of  the 
heavier  salt-wat«r. 

VOL.  VI.  2    B 
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It  maj  be  inferred  from  Uiit  mceiDct  uialjali  of  Uie  pliysical  part  of 
Dr.  Loreni's  book,  that  it  is.  in  itaelf,  and  independently  ortne  organo)^- 
phical  divLiion,  a  highly  yaloable  eontribution  to  oar  knowledge  of  archi- 
pelagic hydrography.  We  must  wiab,  therefore,  to  aee  the  anther  fiw- 
auing  the  plan,  traced  out  in  his  epistolary  communications,  for  stating  the 
essential,  numerous,  and  ^ractiodly  interesting  diflerences  between  tha 
simple  conditions  of  oceanic  and  the  far  more  complicated  ones  of  arcfaip 
pelagic  hydrography.  The  organographical  division  begins  with  iiitoo> 
ductory  remarks  on  the  method  of  inyestigstion  and  the  way  of  discniiing 
their  results.  It  is  proved  to  be  more  adequate  and  oondusiTe  not  to 
begin  with  the  statement  of  r^onal  limits,  but  rather  to  state  regional 
maxima,  from  which  the  organic  types  most  evidently  consociated  within 
the  maximal  strata  may  be  pursued  in  ascending  and  descending  directioDi 
as  far  as  to  their  extreme  hmits.  Animal  and  vegetable  forms  mutt  not 
be  promiscuously  used  for  regional  elements,  as  it  has  been  done  by  Oerrtei 
and  partly  also  by  £.  Forl^,  the  plants  following,  in  their  distributioB, 
quite  different  laws  from  animals,  the  maximum  of  their  diversity  of 
forms  and  their  total  disappearance  taking  place  in  depths  entirely  dif- 
ferent from  those  of  animal  organisms.  Ine  purpose  or  the  method  fol- 
lowed by  the  author  in  the  description  of  each  region  is,  to  give  a  complete 
physiognomical  and  actiognomicid  idea  of  each  of  them  as  to  their  etuaei,  m 
as  to  serve  as  points  of  comparison  for  future  similar  investigat!ons,~apll^ 
pose  not  attainable  from  the  msjority  of  the  hitherto  published  marine  waat 
and  florae,  these  bein^  generally  mere  enumerations  of  species. 

The  detailed  descriptions  begin  with  the  marine  plants  of  the  Qusniero. 
Kverjr  region  is  accompanied  by  special  details  in  respect  to  its  phyaieal 
conditions,  founded  on  careful  local  investigations.  By  this  method,  the 
simple  mention  of  the  depth  in  which  any  organic  being  is  living  ia  quita 
snfliciont  topive  an  exact  notion  of  llio  whole  of  the  external  agents  under 
D^hii'h  it  exists,  and  which,  more  or  loss,  are  determinative  of  its  habitat. 

Within  every  region  of  depth  organic  beinps  are  consociated  in  di?- 
tinct  groups,  as  far  as  tlio  eonaitions,  not  essentially  connected  with  dfjitli 
and  consequently  diversely  distributed  within  one  and  the  same  stratum 
of  depth,  as  the  nature  of  the  sea-bottom,  currents,  and,  in  higher  >trati, 
iindulatory  movements,  affluence  of  fresh  water,  etc.,  arc  mure  or  less  fu- 
vourable  to  their  development. 

These  groups  distinguishable  within  each  region  are  called  **facitt^ 
The  author  enumerates  forty-one  of  such  facies  within  the  six  vegetaMf 
regions  of  the  Qiiamero,  and  names  them  according  to  the  genus  prevailing 
among  them.  Callithaniuetum,  Cystoseinetum,  etc. 

A  tabic  of  distribution  enumerates  the  vegetable  species  in  systematic 
order,  each  with  the  corresponding  number  of  its  region,  and  its  horizi)iitil 
range  in  other  seas.  A  comparative  synopsis  of  the  vegetable  re;;ions  <>f 
the  Quarnero  and  of  those  of  other  seas,  shows  Oersttnl's  book  on  tl»f 
Oeresund  to  be  still  the  only  extant  work  on  marine  plants  and  their  div 
tribution  which  may  afford  profitable  comparative  results. 

The  seven  regions  and  thirty-two  facies  of  the  Quarnerian  animals  .11* 
treated  on  the  same  plans  as  those  for  vegetables,  both  of  them  standinjl 
frequently  in  mutual  aependence. 

Ihe  table  of  distribution  of  animals  gives  a  comparative  view  of  the 
dej)l  h  at  which  the  same  species  have  been  found  in  other  seas  by  E- 
Forbes,  Oerst^'d,  and  M' Andrew,  and  of  their  horizontal  range,  as  fur  a* 
yet  ascertained. 

Also  for  the  animals  a  comparative  synopsis  again  proves  the  n'sui'* 
obUined  by  E.  Forbes  and  Oersted  to  be  the  only  ones  fit  for  profitaMo 
comparison. 
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The  elaborate  data  from  wliicli  the  laws  of  Tertical  distribution  of  marine 
organisms  may  be  inferred  with  any  decree  of  security  bcin^ir  so  extremely 
scarce,  we  must  admit  Dr.  Lorenz's  book  to  be  a  highly  yaluable  contribu- 
tion to  this  branch  of  science ;  the  more  so  as  hc«  working  on  the  few  clas- 
sical investigations  of  his  precursors,  has  really  added  new  riches  to 
our  scientific  stores. 

This  book,  although  not  directly  connected  with  geology  and  paln>onto- 
lofjQT,  as  E.  Forbes's  investigations  were  in  their  time,  nor  published  with 
any  view  to  the  practical  pur()08es  of  propagation  and  acclimatization,  may 
bo  profitable  notwithstanding  to  each  of  those  branches,  as  it  offers  a  rich 
store  of  thoroughly  discussed  facts  whose  iiifluenee  on  extinct  animal 
forms  was  certainly  not  less  than  it  is  still  on  those  now  living. 

£ven  plain  gooif  sense,  unassisted  by  science,  can  comprehend  how  from 
investigations  of  this  nature,  that  only  by  follo^nng  the  still -negLcted  paths 
of  phyaico-organograpliical  researches  profitable  results  may  be  achieved 
concerning  the  rational  culture  and  multiplication  of  useful  marine  pro- 
ductions. 


\ 
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DcDLEY  Geolooical  Society. — In  a  paper  read  before  the  Dudley 
Field  Club,  Mr.  John  Jones,  of  Gloucester,  has  (^escribed  some  flint-flakos 
and  the  deposit  in  which  they  were  found  by  Mr.  E.  Witchelh  of  Stroud. 
In  an  excavation  for  a  reservoir  on  the  brow  of  the  Oolite  hills  at  that 
place,  the  superficial  clay  charged  with  laud  and  freshwater  shells  rests  ap- 
parently on  Jand-slippecl  masses  of  Oolites  and  subjacent  rocks,  the  total 
thickness  of  the  clay  being  from  15  to  20  feet,  and  the  elevation  of  the  de- 
posit 7(X>  feet  above  the  sea.     The  clay  bed  is  saiil  to  bo  divided  into  an 
upper,  middle,  and  lower  portion.     It  is  from  the  middle  uortion  Mr.  Jones 
records  **  flint-implements  with  cutting-edges  (i.  e.  fiint-fiakcs),  carbonized 
wood.  Oolitic  stone  changed  in  colour  by  the  action  of  fire,  the  bones  of 
animals,  a  portion  of  a  deer's  antler,  apparently  that  of  the  red  deer,  and 
^hat,  from  the  description  of  the  workmen,  who  had  not  cared  to  preserve 
it,  was  probably  a  boar's  tusk,  all  in  close  proximity."    The  shells  found 
in  the  clay  are  various  species  ofZotu'tes^  Ilelix^  Pupa,  Snccinea,  etc. ;  such, 
as  Mr.  Jones  says,  have  been  found  fossil  at  Grays,  Copford,  and  Clacton, 
and  as  he  gives  a  list  of  the  mammalia  found  at  those  places,  we  presume 
he  is  disposed  to  infer  the  same  age  for  the  Stroud  clay  :  a  conclusion  we 
do  not  see  borne  out  by  the  character  of  the  flint-flakes,  which  are  of 
prehistoric,  but  not  geological  age,  according  to  the  opinion  of  Mr.  John 
JSvans,  who  has  inspected  them.     Mr.  Jones's  method  of  comparison  with 
the  organic  remains  from  Grays  and  other  beds  for  the  age  of  this  deposit 
is  very  curious,  but  in  the  case  of  mollusks  is  not,  we  think,  practicable. 
The  circumstances  are,  however,  well  recorded,  and  the  author  lias  worked 
together  very  nicely  all  the  facts  which  have  come  to  his  knowledge  in 
support  of  his  views.     The  locality  from  which  these  relics  have  come 
would,  if  worked  in  an  antiquarian  point  of  view,  afford,  we  think,  many 
more  interesting  details,  and  we  are  glad  to  hear  the  proprietor  intends 
carrying  on  further  excavations.     The  paper  is,  like  many  others  by  Mr. 
Jones  which  we  have  already  noticed,  carefully  worked  out,  and  one  pro- 
perly adapted  for  the  discussion  of  a  field-club. 

Maxchkster    Geological    Society. — Mr.  Binney   communicated  to 
tho  Society  a  section  of  the  drift  deposits  near  Sainford,  kindly  furnished. 


806  CHS  ftaoLoeiflf  • 

with  aome  tomal  theUi,  by  Mr.  BramalL  That  aenfkiiiiBL  had  fonrtrM 
him  a  ■ection  of  the  beds  rank  thioogh  and  the  nMiila  fbond  in  them,  jut 
the  kind  of  infonnation  whidi  it  is  deaiiahle  for  gentleinen  to  transmrt  to 
the  Sooietjr.  It  ia  only  hj  raoh  infonnaticm  thaTwe  eaa  hope  to  obtain  t 
thorough  Knowledge  or  the  drift  depoaita  of  Lancaahire.  He  truatod  tint 
many  other  membm  would  forwara  aimilar  aeetiooa.  The  jnt  is  near  tin 
Lancaahire  and  Yorkahire  railway,  and  the  fdlowing  beda  were  met  witl 
in  ainldng  the  ahaftthere : — 

yds.  ft.     in. 

Sofl 0      1      5 

Bfurl 11      1      6 

Loam 5      0      0 

Wet  Orayellj  Clay     ....      6      1      6 

QuickMnd 7      0      0 

OmeUj  Htrl 1      0      0 

80      1      6 

At  a  depth  of  25  yarda  from  the  aurfaoe,  in  the  wet  grayelly  day  and  tlie 
aand,  the  TurrUeUa  ierebra,  JFkuut  Bai^ut,  Nttua  reticulata,  Cardkm 
edule,  IhUina  solidula,  T.  temUs,  and  fragmenta  of  other  ahella  were  fouwl. 
He  did  not  Imow  the  lerol  of  the  place  above  the  aea,  but  he  should  oot 
estimate  it  much  above  200  feet ;  and  he  had  great  pleaaure  in  exhibitinc 
to  the  meeting  the  beautiful  and  perfect  ahelJa  which  Mr.  I^ramall  bad 
been  so  kind  as  to  send  him. 

2.  Mr.  Bioney  presented  two  maps  of  the  parish  of  Manchester,  co- 
loured geologically  by  him8elf,--one  showing  me  drift  deposits,  and  tlie 
other  the  older  atratined  rocka  found  lying  under  aueh  beds.  They  wen 
made,  in  1861,  to  illustrate  a  paper  read  by  him  before  the  G^logical8e^ 
tion  of  the  British  Association.  These  maps  he  considered  more  as  out- 
line than  comDletc  maps,  but  the^r  would  oe  useful  to  show  what  was 
known  of  the  aistrict  prior  to  the  viait  of  the  Geological  Survey.  All  the 
particulars,  both  as  to  the  drift  and  the  older  rocks,  had  been  previoosly 
communicated  to  the  Society  many  years  a^o,  except  in  some  few  instances, 
where  fresh  borings  and  excavations  had  since  been  made. 

In  his  paper  entitled  **  Notes  on  the  Lancashire  and  Cheshire  Drift.** 
read  before  the  Society  on  the  23rd  day  of  December,  1842,  an  abstract 
of  which  was  printed  in  the  Annual  Keport  of  the  Society  for  1843,  he 
gave  a  classification  of  the  beds  into  three  divisions  of  lower  sand  and 
gravel,  till  or  boulder  clay,  and  imper  gravels  and  sands,  with  occasioiud 
beds  of  till  or  boulder  in  them.  ^Besides  these  three  deposits,  he  described 
a  fourth,  in  the  gravels  and  sands  found  in  the  beds  of  the  valleys  and 
low  lands  adjoining  rivers  and  brook  courses,  and  evidently  derived  from 
the  first-named  deposits,  such  valley  sands  and  gravels  being  formed 
during  the  erosion  of  the  valleys  through  the  three  more  ancient  beds. 

With  respect  to  the  older  rocks,  he  said  that  when  he  came  into  the 
district  some  twenty-five  years  ago,  the  local  geologists  always  considered 
the  four-feet  coal  of  Bedford,  Worsley,  Bury  Lane,  and  Pendleton,  to  be 
the  same  as  tlie  Bradford  four-feet. 

In  the  sinking  of  Messrs.  Knowles's  shaft  at  Agecrofl,  the  following 
section,  kindly  communicated  by  Mr.  James  Knowles,  was  met  with  :— 

yds.    it.  in. 

Soil,  Sand,  Clay,  and  Soft  Metal    *15       2  0 

Rock       11       2  0 

White  Earth 12  0 

CotU 1       0  1 
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yds.    ft.    in, 

Chittcr 

Rock       

Blue  Leys 

White  Earth 

Iron  Band 

Rock  'Warrant 

Rock  Bands 

Rock 

Bine  Leys 

Lron  Bands 

Black  Stone 

Rock 

Blue  Leys    

Black  Bands 

Rock       

Warrant  Earth 

Rock  Warrant 

Blue  Leys 

White  Earth 

Black  Bass 

White  Earth 

Caai 

Warrant  Earth 

Rock 

Blue  Leys 

Rock       

Blue  Leys 

Black  Bass 

White  Earth 

Black  Bass 

Coal,  Four-F££t      .... 

116      1     11 

though  the  common  opinion  was  that  the  two  coal  seams  were  tlie 
,  there  was  not  much  evidence  adduced  in  support  of  it.  On  taking 
trata  immediately  above  the  Four-feet  coal  at  Agecroft,  Pendleton, 
It.  George's  Colliery,  Eochdale  Eoad,  Manchester,  the  two  last-named 
s  being  about  2^  miles  apart  and  the  nearest  we  can  find,  there  is 
derable  difference,  both  in  the  beds  and  their  organic  remains,  as  wil. 
ident  from  the  following  sections  : — 

AOECROFT. 

yds.  ft.  in. 

Blue  Leys 5  2  6 

Black  Bass I  0  0 

White  Earth 1  0  0 

Black  Bass 0  1  3 

Coal        1  2  2 

Pendleton. 

Blue  Leys 7  1  0 

Black  Bass 0  1  0 

Very  Black  Bass 0  0  8 

Ironstone 0  0  2 

Impure  Cannel 0  0  3 

Cap  Coal 0  0  10 

Fire  Clay 0  1  4 

Coal 1  1  0 


1 

0 

2 

84 

0 

0 

5 

2 

0 

1 

2 

0 

0 

0 

3 

s 

0 

0 

3 

0 

0 

3 

0 

0 

5 

0 

0 

0 

0 

3 

0 

0 

5 

2 

0 

0 

2 

0 

0 

0 

0 

6 

0 

2 

tt 

2 

0 

0 

0 

2 

0 

1 

2 

0 

3 

1 

0 

0 

1 

0 

1 

2 

0 

0 

0 

6 

2 

2 

0 

0 

2 

6 

1 

0 

0 

0 

2 

0 

6 

2 

6 

1 

0 

0 

1 

0 

0 

0 

1 

3 

1 

2 

0 
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The  Ageeioft  seotion  wu  aboat  half  a  mile  tothe  norUi-weit  of  the  Fa- 
dletcm  one.  The  same  foasil-  fish  remaim,  -  and  the  AnikraeopUra 
Browniana  of  Salter,  are  met  with  in  the  impoie  oannel,  bkcfc  bais,  ind 
ironstone  of  both  minea,  although'  in  much  leaa  abnndanoe  at  the  former 
than  the  latter. 

Now  at  St.  George's  Collierr/Maobheater,  about  H  miles  in  a  strught 
line  from  Pendleton  Colliery,  'the  following  ia  a  section  of  the  strau  im- 
mediately abo7e  the  four-feet  coid :;— . 

ydt.  ft.  in. 

Rode  Bands      ......      8  2  0 

Hard  Gray  Rock    .....      5  0  0 

Coal,  called  Nine  Indies      ..006 

Black  Sod,  Rotten      ....      0  1  0 

Impure  Cannd  Coal    ....      0  0  6 

FouE-rsET  MiiOE       ....      1  0  6 

Not  only  is  there  a  great  difference  in  the  nature  of  the  deposits,  hA 
there  is  an  e€[uid  difference  in  their  fossil  organic  remains,  few,  if  any,  of 
the  fishes  bemg  met  with  at  Bradford  which  wotb  so  abundant  at  Pendle- 
ton. Until  the  sinking  of  the  Fatriorofl  pit  by  Messrs.  Lancaster,  sad 
the  proving  of  the  Pendleton  four-feet  coal  there,  it  was  not  easy  to  be 
convinced  that  Uie  Bradford  and  Pendleton  seams  were  the  same ;  bvt 
when  the  author  saw  the  red  ironstone  ai  Patricroft,  he  immediately  iden- 
tified it  with  a  similar  bed  seen  on  the  banks  of  the  Medlock,  below  the 
brewery  in  Beswick.  Now  the  last-named  instance  lies  306  yards  abore 
the  four-feet  coal  of  Bradford,  as  can  be  proved  in  the  river  section  of 
the  Medlock,  between  Beswick  and  the  old  ford  across  the  river,  just  Iw- 
low  the  iron  bridge  near  Philip's  Park,  where  the  '*  four-feet "  outerofM. 
The  distance  is  1100  yards,  and  the  dip  of  the  strata,  on  an  average,  1  in 
3  ;  80  that  will  give  366  yards  between  the  two  strata.  At  PatriiToft,  the 
distance  in  the  sinking  between  the  four-feet  coal  and  the  red  ironstone 
was  378  yards.  From  this,  20  yards  has  to  be  deducted  for  the  dip  of  tiie 
strata,  leaving  358  yards  as  the  thickness  ;  so  one  seam  is  within  10  yards' 
distance  of  the  other, — no  ^reat  variance  in  6  or  6  miles. 

By  looking  at  the  map  it  will  be  seen  that  the  Trias  covers  the  upper 
coal-field  on  its  dip  at  Ardwick,  and  no  traces  of  the  Permian  beds,  ^nick 
are  known  to  be  found  under  tlie  south-east  of  the  city,  are  shown  at  the 
surface.  There  is  little  doubt  but  that  both  the  Trias  and  Permian  bedi 
rest  imeonformably  on  the  upper  coal-measures  here,  but  they  cannot  be 
seen.  Some  time  since,  Mr.  Mellor  was  so  kind  as  to  show  him  a  soft  red 
sand  without  pebbles,  very  like  the  Vauxhall  sand,  which  had  been  met 
with  in  driving  a  tunnel  to  the  dip  of  the  Ardwick  limestones.  At  first 
ho  was  inclined  to  consider  this  sand  as  Permian,  but  he  has  since  eoine 
to  the  conclusion  that  it  is  Trias,  as  no  Permian  marls  are  found  above  it- 
He  had  given,  he  said,  twenty-five  years  to  investigate  the  geology  i)^ 
Manchester,  and  the  two  maps,  imperfect  as  they. were,  are  the  result  of  his 
labours.  Younger  geologists  must  take  them  in  hand  and  imnrove  upm 
them.  There  was  plenty  of  work  to  be  done  before  the  geology  of  the 
district,  six  miles  around  the  Manchester  Exchange,  would  be  all  >^ell 
known  and  correctly  laid  down.  He  hoped  that  the  structure  of  the 
ground  upon  which  the  city  stood  would  attract  the  attention  of  the 
members. 

Mr.  E.  Hull  said  it  was  an  excellent  local  map,  and  conveyed  a  very 
proper  and  correct  notion  of  the  general  structure  and  principal  iVatiirt* 
of  tne  district  of  Manchester.     Ho  took  a  difierent  view  from  Mr.  Binue5 
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1  one  or  two  points,  principally  as  to  the  formation  to  which  the  sandstone 
car  the  Ardwick  limestone  beds  belongs.  He  could  not  see  what  objec- 
lon  there  should  be  to  insert  a  little  strip  of  lower  red  sandstone  of  the 
'ermian  formation  there.  This  he  has  done  himself  in  the  map  published 
)y  the  Geolo^cal  Survey,  and  he  thought  the  reasons  for  domg  so  out- 
rei^hed  those  for  the  opposite  course.  He  also  considered  that  the  Irwell 
(Talley  fault  ought  to  be  continued  to  the  Mersey,  at  Heaton  Mersey ; 
ind  the  eastern  boundary  fault  of  the  Manchester  coal-field  to  Stockport. 
Also,  that  there  was  a  second  bed  of  boulder  clay  lying  above  the  sandf  and 
srarel ;  but  in  his  general  views  on  the  subject  of  the  drift,  he  fully  con- 
mrred  with  Mr.  Binney. 


NOTES  AND   QUEEIES. 


The  Granite  Kocks  of  Donegal  is  a  subject  that  has  been  taken  up  in 
1  determinate  and  able  manner  by  Mr.  Robert  H.  Scott,  tlie  Secretary  of 
the  Geological  Society  of  Dublin,  and  several  valuable  papers  on  it  have 
been  read  by  him,  and  have  been  published  in  the  *  I)uoHn  Quarterly 
Journal  of  Science.*  He  poiuts  out  the  very  remarkable  fact  that  the  so- 
called  igneous  rocks  of  Innisbowen  are  contemporaneous  with  the  sedi- 
njontary  rocks  of  that  district.  "  In  the  north  of  Innisbowen,"  he  says, 
"the  chief  rot^ks  observed  were  grits,  crystalline  limestone,  mica  slate,  and 
a  variety  of  greenstones  and  syenites,  passing  by  insensible  gradations  into 
the  two  distinct  types  of  syenite  of  Ardara  and  Horn  Head.  The  whole 
of  tho«e  rocks  are  contorted  considerably  about  CuldaflT,  and  from  that 
toMalin  Head  they  exhibit  a  consecutive  section,  of  which  the  dips  increase 
as  vou  go  westward,  the  beds  being  nearly  horizontal  (dip  20°  to  25°  E.) 
at  Culdaff  and  along  the  shore  towards  Glengad  Head,  and  consisting  of 
gnt8,  interstratificd  with  ignoouj^  rocks.  ...  It  is  very  remarkable  that  the 
i.;(neou3  rorka,  to  which  allusion  has  already  been  made,  as  being  found  in 
!?rcat  abundance  in  tlie  county,  in  Innisbowen,  are  undoubtedly  contem- 
jKiraneous  with  the  scdimentarj'  rocks  of  the  district.  This  fact  is  ob- 
*rval)lc  along  the  coast,  but  it  is  noticeable  in  the  most  striking  manner 
between  Buncrana  and  Cnrndonagh,  about  five  miles  from  the  former 
place, — the  whole  of  the  hills  lying  between  Slieve  Snaght  and  the  Raghtin 
niouiitains  being  composed  of  alternating  beds  of  quartz  rock  and  syenite, 
Jipping  at  a  low  angle  to  the  eastward.  This  is  beautifully  exhibited  ia 
the  mountain  of  Binmore  or  the  King  of  the  Mintiaghs,  lying  in  the  dis- 
trict called  the  Barr  of  Inch,  clo.«»c  to  the  Mintiagh  lakes, 
riiis  hill,  with  its  consort,  tlie  Queen,  form  a  very  strik- 
ujr  feature  in  the  landscape,  when  seen  from  any  point 
n  the  northern  part  of  the  county.  .  .  .  These  hfUs  and 
^he  mountain  Bulbin  are  terraced  like  the  trap  hills 
)f  Antrim  and  the  coast  of  Argyllsliire  ;  but  on  a  close 
-xamination,  it  is  found  that,  though  the  conclusions 
irav^n  from  the  terraced  form  are  further  borne  out  by 
^lie  fact  tliatall  the  beds  are  columnar,  yet  tiiey  consist 
^f alternate  beds  of  quartz  rock  and  syenite,  as  before 
iejieribed.  The  columnar  structure  of  the  former  is 
due  to  the  simultaneous  development  of  three  series  Joints  in  King  of  tho 
of  joints,  inclined  to  each  other  at  angles  approaching  Mmtiaghs. 

those  of  a  regular  hexagon.  Those  joints  are  all  of  them  traceable  in 
other  parts  of  the  county ;  but  it  is  only  here  that  they  assume  a  deve- 
lopment of  such  equal  importance. 
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"  It  may  here  be  remarked  tbat  tbe  tjrp?*  of  igneona  rock,  whidL  \mn 
here  beem  depoeited  oontemporaneoasly  with  Uie  Bedimentair  itnita,  ire 
found  to  be  yery  similar  to  those  of  the  intronre  rocks  of  o&er  psrti  of 
the  county,  e.  g.  of  Doonan  Hill,  dose  to  the  town  of  DonagaL 

"  On  passing  west  ftom  Bancrana  towards  Donaff  Head,  throof^tiieGap 
of  Mamore,  it  is  found  that,  as  we  approach  the  granite  at  Umsmensriu 
ihe  dip  of  the  beds  increases  from  4£r  to  nearly  aMolute  rerticality.  The 
granite  of  Urrismenagh  does  not  present  many  features  of  interest  to  the 
mineralogist,  as  the  rocks  in  immediate  contact  with  it  are  quarUose,  and 
therefore  unlikely  to  yield  accidental  minerals. . . .  The  chica  point  which 
is  noticeable  about  the  neighbourhood  of  Dunfanaghy  ia  the  extreme  de- 
Telopment  of  a  highly  crystalline  syenite,  containing  a  yery  large  propor* 
tion  of  titaniferous  magnetic  iron.  The  octohedral  crystals  of  this  miiienl 
are  very  noticeable  on  the  weathered  surface  of  the  rock." 

Htbodus  aud  othbb  Fossils. — Dear  Mackie, — A  few  notes  on 'Geo- 
logist,' 1^0.  67. — P.  241.  Many  specimens  of  shark-jaws  much  like,  if  pot 
the  same  as,  Hyhodus  baianut,  oertainly  in  similar  state  of  piesoifatioa 
and  matrix,  occur  in  the  Wealdem  beds  near  Hastings,  probably  in  Uw 
middle  portion  of  the  Hastings  sand  series.  Mr.  Moore,  of  Hastmgs.  and 
Mr.  Beckles,  have  collected  seyeral  specimens.  The  Wealden  beds  bdknr 
the  Perna  bed  (bottom  of  the  Lower  Greensand)  in  the  lale  of  Wj^lit 
present  about  100  feet  of  thickness  above  the  equivalent  of  the  Hastingi 
sand ;  therefore,  if  occurring  there  in  the  equivalent  of  the  Hastings  aeiiei, 
the  Hybodus  may  hare  been  found  perhape  on  the  shore  not  far  from  tiw 
junction  with  the  Lower  Greensand ;  nevertheless  it  may  be  truly  a  fond 
from  the  latter. 

Page  243,  etc. — "  Lias  Bone-bed."  You  might  as  well  give  the  proper 
term  to  this  at  once,  "  Itheeiic  Bone-bed  "  (or  "  one  of  the  lx>ne-beds  of  tlie 
Upper  Keuper").  The  Bbwtic  shales  at  Linkslield,  near  Elgin,  are  also 
rich  with  Myhodus,  The  Linksficld  shales,  at  first  thought  to  be  Wealdeo. 
were  referred  by  Morris  to  the  Great  Oolite,  but  are  now  regarded  as 
Khffitie.  See  my  monograph  on  Fossil  Etherise,  p.  77.  Sphenoncht 
Martini,  Ag.,  also  from  LinKsfield,  is  regarded  by  Ogilvie  and  Charles' 
worth  as  tiie  **  frontal  spine  '*  of  Hyhodiis, 

Page  245. — In  your  list,  after  Morris,  you  should  have  kept  H.  stria- 
tutus  to  the  Wealdeo.  It  would  have  been  well  if  you  haa  separated 
teeth  from  spines  in  the  list. 

Page  255. — "  Rhinoceros  Utruscus"  I  do  not  see  this  mentioned  in 
M.  Desnoyers*  Memoir. 

Page  267.— Why  didn't  you  notice  the  fact  of  Sir  P.  Egerton  and  Mrs.  | 
Smith's  specimens  of  Dolichosaurus  being  parts  of  one  and  the  same  spe*  j 
cimoii  P  See  Dixon,  Foss.  Suss.  p.  388,  Owen's  Monog.  Cret.  Kept.  1851.  ^ 
p.  22,  and  Medals,  p.  712.  \ 

Page  208.—**  Lower  Greensand  Reptiles."    I  believe  that  the  little  cro-     ; 
codile  figured  and  described  by  Owen,  Monog.  1851,  p.  45,  as  in  Saul's    J 
collection  and  from  the  "  Lower  Greensand,  near  Hastings,'*  was  from  the 
Weatden.     I  saw  it  in  Saul's  collection. 

Page  270. — "  Lapis  frumentarius."     "Lapides  frumentarii"  are  pieces 
of  Nummulitic  limestone,  Alveoliua  limestone,  and  stone  full  of  other 
Foraminifcra,  as  the  case  may  be,  with  different  old  authors.    The  seotioitf 
of  the  Nummulites  present  occasionally  seed-like  appearances  as  well  ai 
small  leaf-like  objecta,  which  latter  gave  rise  to  the  terms  "  Salicites," 
"  Daplinis,"  etc. ;    whilst  the  Alveolinoe,  etc.,  were  thought  to  be  rice 
and  other  grain,  as  millet,  fescue-grass,  etc.  Hence  the  names  **  Phacites," 
•*  Semiuales  lapides,"  "  Lentes  lapideae,"  "  Lapides  cumini,  frumentarii," 
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3- ;  bendat  "  Lapides  circulares,"  "  Nummi  lapidei,"  diabolici,  "  Num- 
ularii  lapides,"  "Lapides  namismales/'  etc.,  for  Nammulitea.  See 
asner,  Luigiiifl,  Scheachzer,  Mercatus,  etc.  The  last-mentioned  of  these 
1  obserrers  has  tiie  following  remarks  on  some  "  Lapides  fTamentarii/| 

"  Ftoeilospermi,"  as  he  terms  them,  in  his  '  Metallotheca  Yaticani ' 
fichftelis  Mereati  Samminiatensis  Metallotheca,  opus  posthomom,  studio 
M.  Lanciscii :  Bomes ;  fol.  1719). 

At  page  286,  "  PcBcUotfermos,  Oonfertus  siliquis  agrcstis  cumini  cor- 
culatis,  interponit  alias  m  gyros  convolutas,  qualos  sunt  Medicae ;  non- 
illaa  bifidas  Bpecie  colutete,  rimam  agentes,  per  quam  semina  minuta  os- 
nduntor."  Tne  locality  of  this  specimen  is  not  given ;  the  figtlre  indi- 
(tea  Motalia  Beeearii,  Peneroplii  (P),  etc.,  in  the  stone. 
At  page  286,  "  PcBcilaspermoi  alius,  Huic  sunt  ferulacei  generis  semina, 
eniooli,  anethi,  multaque  minuta,  qusdam  tritici,  aliqua  in  gyros  collecta, 
aaliadiximus  Medicce,  adjectis  insnper  hirculis,  cauliumque  sarmentis.** 
bis  specimen  is  of  a  dull  yellow  colour,  as  is  also  the  foregoing ;  the  lo- 
ility  was  not  known.  The  Foraminifera  in  it  seem  to  bo  Miliolee,  Bota- 
B,  etc.  Other  specimens  from  Verona  are  then  mentioned  as  being  full 
f  wheat,  and  it  is  observed,  '*  ut  videatur  in  eo  necessitas  vitse  nostrsD  ludi- 
oinm  NatursB  debuisse." 

The  title  of  Langius's  book,  in  which  the  Lapides  jyumeniarii  are  men- 
ioned  and  figured,  is : — "  Caroli  Nicolai  Langii,  Lucemens.  Helvet.  Phil. 
>t  Medici,  Acad.  Cees.  Leopold.  Nat.  Curioss.  German,  et  Physio-Crit. 
3enens.  Historia  Lapidum  Figuratorum  Helvetia,  ejusoue  viciniee,  in 
Uak  non  solum  enarrantur  omnia eorum  Genera,  Species  et  vires  oeneisque 
:abulis  repnesentantur,  sed  insnper  adducuntur  eorum  loca  nativa  in  c^ui- 
bus  repenri  solent,  ut  cuilibet  facile  sit  eos  colligere,  modo  adducta  loca 
•dire  ubeat."    Venetiis,  mdccviii. 

At  p.  69,  etc.,  are  described  certain  specimens  which  are  figured  on 
Plate  18;  namelj, — "  Salicitcs  Helveticus,  niger,  foliolis  candidis  "  (a  piece 
of  Nummulite  limestone).  *'  Lapis  frumentarius  Holveticus,  niger,  somina 
melonum  cumini  cum  conchitulis  albis  rcfercns**  (a  piece  of  Nummulitic 
limestone).  "  Lapis  frumentarius  Helveticus,  cinercus,  semina  melonum 
anisi  fconiculi  referens  "  (a  piece  of  Nummulitic  limestone).  "  Cenchritcs  '* 
(Oolitic  rock  P).    "  Meconites  "  (Oolitic  rock  P). 

Page  270,  "Lapis  piriformis*'  or  **  pyriformis." — Any  pear-shaped  cu- 
rious stone  would  be  sufficient  for  this.  I  have  an  excellent  fiint  one  from 
the  Chalk. — Yours  truly ,T.  K.  Jones. 

16,  Terrace,  YorHown,  Ju/y  14M,  1863. 

[I  utcd  the  term  Lias  Bone-bed  as  bein^  the  first  g^iveii  to  it,  and  because  1  am  not 
jet  prepared  to  admit  the  deposit  as  a  portion  of  the  Kcupcr.  I  do  not  however  wish  at 
present  to  dispute  its  assignment  to  that  formation.  I  am  not  a  believer  in  palseontolo- 
irical  determinations  of  the  geological  a«rc  of  strata,  and  admitting  the  fossil  organic 
fnrns  io  the  Bone-bed  to  be  Rhsotic,  it  seems  to  mc  that  they  were  cut  off  out  of  living 
existence  by  the  commencement  of  the  Lias  deposits,— that  is  to  say,  the  commencement 
of  the  deposition  of  the  Lias  stmta  was  the  period  of  the  destniction  of  the  Khietic 
fiuina.  Does  the  presence  of  Khaetic  forms  under  such  circumstances  take  the  Bouc-bcd 
out  of  its  proper  stratigraphical  relationship  to  the  Lias?  Such  are  the  reasons  why  I 
have  callefl  it  Lias  fione-bed.  I  did  not  notice  the  Egertou  Dolichotauru*  as  a  portion 
«(  Mrs.  Smith's  specimen,  although  I  was  well  aware  Professor  Owen  had  done  so  in 
kb  *  Monograph  of  Cretaceous  Reptiles,*  for  the  reason  that  Professor  Owen  records 
Mri.  Smith's  specimen  as  from  the  Middle  Chalk,  while  Sir  Philip's  specimrn  in  tlie 
British  Museum  is  decidedly  Grey  Chalk.  Mrs.  Smith's  collection  being  no  longer  nc- 
CMsible  to  inspection,  I  preferred  to  leave  the  reputed  association  unnoticed.  )^'ith  n*- 
pid  to  the  "  Lapis  pyriformis,"  it  seemed  to  me  that  many  of  the  fossil  sponges  might 
TOL.  VI.  2  S 
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U  notiflea  mder  umIi  ft  Umi  M  it  dso  iiHMC  fmOla  iOH  oT^ 
teploneiiU  might  Jute  bcoi  to  tmned}  imI  I  Ao^||t  the  pant'mtk 
Xd.  Oeol.1 

'  !New  Bbitoh  Mamiiau.— The  foDowing  mammalw  hare  ben  i» 
corded  aa  British  unoe  1858.  the  year  d  the  pnUioation  of  the  'fi- 
bliographia  ZooloffiflB'  by  the  Bey  Society*  «§  new  or  m  found  wilhiii Os 
British  ezee  for  the  fint  tinie»  or  in  «  dqposift  fimn  wluch  not  jMWfioeify 
recorded: — 
.Bof  yhMi<otif#,  N1L8SOV,  ID.    Beeorded  by  Mackis  ee  Britiah,  in  'Geob> 

gUt '  (1862),  YoL  Y.  p.  441,  PL 
JBubulus  matekatut.  Own  (FkUee,  sp.}»  PleiHoeetu  (Lower  Lsrel  Drift), 

Maidenhead,  Berkihiie;   Quart.  Jonxn.  OeoL  800.  (1856).  toL in. 

p.  124,  fig.  1-6. 
Cams,  ap.,  Owsir,  Bed  Crag,  Woodbridge.  Snffolk ;  Qoart  Joom.  GeoL 

80c.  h85C),  vol.  jdi.  p.  227,  %.  22. 
Cams,  ap.,  Owek,  Bed  Crag,  Woodbridgei  Snfiblk ;  Qamt.  Jonrn.  CM 

Soc.  (1856),  Tol.  zii.  p.  227,  fig.  21. 
Cervus  dtcranocerus,  OwBir,  Bed  Crag,  Sutton,  neer  Ipewidi.  SofiA; 

Quart.  Joum.  QeoL  800.  (1856),  vol.  zii.  p.  tU,  Bg.  14-17. 
Dickobune  ovina,  Owxir.  Upper  Eocene  MarC  lale  of  Wight;  Qant 

Joum.  Geol.  Soc.  (1857),  yoL  ziii.  p.  254^  pL  Tiii. 
Diekodon  euspidatus,  OwEir,  Upper  Boeeue,  Ide  of  Wight ;  Quart  Jean. 

Oeol.  Soc.  (1857).  toI.  zi£  p.  190.  pi.  iiu 
Elepkae  (all  the  Britiidi  apeoiea),  Falcohbb.  in  Quart.  Joozn.  GeoL  Soa 

(1858),  vol.  ziv.  p. 
Bquue  (Hipparionl), ap.,  Owxjr,  Narwiek  Crag,  Norwieh ;  Quart.  Jomii 

Geol.  Soc.  (1856),  yoI.  zii.  p.  223,  fig.  ISO. 
Bquus  plicidens  ?,  Owen,  Bed  drag,  Bawdsey,  Suffolk ;  Quart.  Joan. 

Geol.  Soc.  (1856),  vol.  xii.  p.  223,  fig.  12. 
Felis  pardoides,  OwB»,  Red  Crag,  New  boom,  Suffolk;  Quart.  Joum.  (}eol. 

Soc,  vol.  xii.  p.  226,  fig.  19. 
?  Hjf(etiodon,  Owen  (carnivore  allied  to,  and  Ptcrodon),  Bed  Crag,  Wood- 
bridge,  Suffolk  ;  Quart.  Joum.  Geol.  Soc.,  vol.  xii.  p.  227,  fig.  ^• 
Mastodon  (Tetndophodon)  Arvernensis,  Falconbb,  Crag,  Suffdk ;  Quit 

Joum.  Geol.  Soc.  (1857),  vol.  xiii.  p.  331,  pi.  xii. 
Megaceros  Hibernicus,  Owen,  Beg  Crag,  Felixstow,  Suffolk ;  Quart.  JouiiL 

Geol.  Soc.  (1866),  vol.  xii.  p.  226,  fig.  18. 
?  Microlestes,  Owen  (smal]  vertebra?),  Tria^sic  ?,  Fromc,  Somerset;  Qotft 

Joum.  Geol.  Soc.  (1860),  vol.'xvi.  p.  493. 
Phocana,  sp.,  Owen,  Bed  Crag,  Bawdsey,  Suffolk;  Quart.  Joum.  Gcd. 

Soc.  (1856),  vol.  xii.  p.  228,  fig.  23. 
Phgiaulax  Becclesii,  Falconer,  Purheck,  Purbeck ;  Quart.  Joum.  GeoL 

Soc.  (1857),  vol.  xiii.  p.  278,  fig.  1-14. 
Plagiaulaar  minor,  Falconbb,  Purbeck,  Furbeck;  Quart.  Joum.  GeoL 

Soc.  (1867).  vol.  xiii.  p.  281,  fig.  15. 
Pllolophua  vulpiceps,  Owen,  London  Clay,  Harwich ;  Quart.  Joum.  (xeoL 

Soc.  (1858),  vol.  xiv.  p.  64,  pi.  ii.  ii'i.  iv.  3 

Proraifomits  sirenoides,  Owen,  Tertiary,  Jamaica;  Quart.  Joum.  GeoL  Soe.  i 

(1865),  vol.  xi.  p.  541,  pL  xv.  1 

Bhinoceros  hemit<echvs.  Falconer. 
Bhinoceros  Schleiermacheri  ? ,  Owen,  Bed  Crag,  Wolverton,  Felixstow, 

and  Sutton ;  Quart.  Journ.  Geol.  Soc,  vol.  xii.  p.  218,  fig.  1-7. 
Spalacotherum  tricuitpidens,  Owen,  Purbeck,  Durdlestono  Bay,  Dorset; 

Quart.  Joum.  Geol.  Soc.  (1854),  vol.  z.  p.  42&,  fig.  9-12. 
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'^ereo^naihus  oditicus,  Chablbs worth,  sp.,  Great  Oolite,  Stonesfield, 
described  by  Owen  in  Quart.  Journ.  Geol.  Soc.  (1857),  vol.  xiii.  p. 
1,  pi.  i. 
€s  antiquusy  Owen,  JEted  Crag,  Pamsholt,  Suffolk ;  Quart.  Joum.  Geol. 

Soc.  (1866),  vol.  xii.  p.  223,  fig.  11. 
IS  pcUaocherus,  OwEir,  Med  Crag,  Sutton,  Suffolk  ;  Quart.  Joum.  Geol. 

Soc.  (1866),  vol.  xii.  p.  223,  ^g.  10. 
xpirus  priscu^,  Owen,  Red  Crag,  Sutton,  Suffolk  ;  Quart.  Joum.  Geol. 

Soc.  (1866),  vol.  xii.  p.  233,  fig.  viii.  viii.a.  ix. 
riconodon  mordax,  Owen,  Purheck,  Durdlestone  Bay,  Dorset ;  '  Palaeon- 
tology,' 2nd  ed.  p.  351. 
iphius,  Owen,  Red  Crag,Ye\YSAUm  (Dioplodon,  Gervais),  Suffolk;  Quart. 

Joum.  Geol.  Soc.  (1856),  vol.  xii.  p.  228,  fig.  24. 
It  would  be  very  desirable  to  make  this  list  as  complete  as  possible,  and 
>tices  from  our  readers  of  any  omissions  would  oblige. — S.  J.  Mackie. 
Footprints  in  the  Cambrian  (P)  Slates. — The  readers  of  the  *  Geo- 
gist*  will  no  doubt  remember  the  announcement  by  Mr.  John  Taylor,  in 
le  'Geologist*  for  September,  1862,  of  his  discovery  of  what  he  regarded 
reptilian  footprints  in  the  Manx  Cambrians  at  I)alby,  near  Peel,  and 
le  controversy  to  which  that  discovery  gave  rise.  Without  attempting 
review  that  controversy  in  detail,  1  may  say  that  while  Mr.  Taylor 
mself  asserted  the  ichnohtical  character  of  the  imprints  ho  discovered,  in 
her  quarters  the  most  diverse  opinions  were  expressed  respecting  them. 
>me  thought  that  they  might  be  specimens  of  some  gigantic  species  of 
igtila ;  others  denied  their  organic  origin  altogether,  and  regar^d  them 
nodules,  which  are  found  occasionally  occurring  with  a  certain  degree  of 
gularity ;  others  again,  and  these  Were  by  far  the  more  numerous  class, 
.'clined  to  express  any  decided  opinion  respecting  them,  the  character 
id  amount  of  the  evidence  produced  by  Mr.  Taylor  not  being,  in  their 
dgment,  such  as  would  warrant  the  forming  a  definite  opinion  on  a  sub- 
ct  of  such  great  difficulty.  And  so,  with  a  general  feelmg  that  this  dis- 
•very  did  possess  a  certain  amount  of  palaeontolcgical  value,  and  yet  with 
conviction  equally  general  that  it  was  almost  impossible  either  to  fix  the 
nount  of  that  value  or  make  any  practical  use  of  it,  this  discovery  of 
otprints  in  the  Cambrian  Slates  of  the  Isle  of  Man  has  remained  in 
)eyance  for  nearly  a  year,  waiting  till  more  satisfactory  evidence  should 
im  up  in  other  quarters  in  the  lale  of  Man  or  elsewhere.  This  evidence 
am  now  able  to  furnish,  and  that,  too,  in  such  abundance  and  of  such  a 
?»cription,  that  I  believe  it  is  now  quite  possible  to  arrive  at  a  perfectly 
ttisfactory  conclusion  respecting  the  real  nature  and  palo^ontological  value 
*  these  much-disputed  "  lootpriuts."  Having  recently  come  to  reside  at 
axey,  and  knowmg  that  at  several  points  along  the  neighbouring  coast 
le  rocks  furnish  the  most  decisive  proofs  of  a  shallow-water  origin,  I  set 
yself  to  examine  carefully  these  localities,  in  order  to  see  whether  they 
ould  furnish  that  further  evidence  which  I  believed  necessary  to  the 
itisfactoi-y  settlement  of  the  question  respecting  the  nature  of  the  supposed 
otprints.  My  search  has  at  length  proved  eminently  successful.  One  of 
lese  localities,  Laxey  Bay,  yields  these  "footprints"  in  great  abundance, 
his  bay,  one  of  great  width  but  of  inconsiderable  depth,  is  backed  through- 
at  almost  the  whole  of  its  extent  by  tall  precipitous  cliffs,  rising  out  of 
le  water  at  an  extremely  high  angle  to  a  height  of  from  80  to  200  feet, 
ome  of  these  cliffs  at  the  north  end  of  the  bay,  and  contiguous  to  the  old 
illage  of  Laxey,  have  been  quarried  for  buildmg  purposes,  but  not  to  any 
peat  extent,  and  almost  the  whole  of  the  picturesque  scene  remains  in  its 
atural  condition,  untouched  by  human  hand,  and  overgrown  with  golden 
orse  and  tufts  of  waving  ferns. 
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Starting  from  a  point  near  the  village,  and  proceeding  in  a  south  dine* 
tion  along  the  margin  of  the  bay,  we  see  the  slates  which  compoie  tlu 
cliflB  on  our  right,  and  the  broken  jagged  rocks  over  which  we  scramble, 
covered  with  the  most  beautiful  series  of  ripple-marks  it  has  ever  beea 
our  lot  to  see.  Layer  after  layer,  for  hundred  of  vards,  as  they  crop  out 
from  below  each  other,  is  covered  with  these  hieroglyphs  of  the  past.  And 
what  adds  considerably  to  their  interest  is,  that  me  patient  of  these  lip- 
plings  is  almost  infinitely  varied,  scarcely  any  two  sarfaccs  being  exactly 
alike  in  its  markings.  But  these  splendid  npple-marks  are  not  all  of  in- 
terest that  these  slates  contain,  studding  tne  surface  of  the  rocks,  and 
among  the  ripplings  I  have  alluded  to,  are  numberless  impressions  of  the 
same  kind  as  those  discovered  by  Mr.  Taylor  at  Dalby.  To  what  extent 
these  impressions  may  be  found[,  I  am,  as  yet,  nnabie  to  say.  I  hare 
already  traced  them  for  a  distance  of  about  half  a  mile,  throughout  the 
whole  of  which  they  are  found  continuously  both  on  the  rock  laid  bare  by 
the  quarrymen,  and  also  on  the  face  of  the  untouched  cliff. 

In  shape  these  impressions  are  of  an  irregular  oval  form,  the  breadth 
usually  somewhat  more  than  half  the  length.  In  size  they  are  generally 
about  nine  or  ten  inches  long  by  about  five  or  six  inches  wide ;  but  they  are 
often  found  of  not  much  more  than  half  that  size,  and  in  several  instances 
I  have  seen  them  of  the  enormous  size  of  eighteen  inches  long  by  ten  inches 
wide !  I  have  presented  to  the  Manchester  Museum  a  slab  containing  an 
impression  of  tnis  extraordinary  size,  which  in  the  rock  formed  one  of  a 
group  of  three. 

In  substance  they  are  generally  somewhat  softer  than  the  rock  in 
which  they  are  enclosed,  so  much  so,  in  fact,  that  it  is  no  unusual  thins 
among  the  rocks  lying  between  high-  and  low-water  mark,  and  hence,  ot 
cuurse,  subject  to  the  direct  action  of  the  sea,  to  find  slabs  with  the  foss'd 
footmarks,  more  or  less  washed  out  of  the  rock,  and  the  matrix  presenting 
the  nj>pearance  of  a  deep  water-worn  hole.  Above  high-w  ater  mark  they 
are  strongly  coloured  with  iron — a  circumstance  which  enables  the  seeker 
to  distinguish  them  with  great  facility,  as  tlioy  show  with  great  distinct- 
ness upon  the  weathered  light-grey  face  of  the  clifi's.  Their  faces  also  are 
usually  thickly  studded  with  pyrites  and  fragments  of  quartz,  etc.,  of  a 
rounded  form :  these  arc  not  merely  coated  over  the  surfaces  of  the  im- 
])rossions,  but  are  in  great  part  enclosed  within  their  substance,  so  that 
whoii  you  ])ick  out  one  of  ihein  with  the  point  of  your  chisel,  it  leaves  be- 
hind it  tt  deep  indentation.  This  accounts  for  the  curiously  pitted  appear- 
anco  of  many  of  the  impressions. 

With  respect  to  the  order  in  which  these  imprints  occur,  I  regret  that  I 
have  not  tiow  the  opportunity  of  entering  into  such  minute  particulars  as 
should  enable  the  readers  of  the  *  Geologist  *  to  judge  of  their  nature  for 
thomaclves.  The  distance  over  which  these  imprints  are  known  to  extend, 
and  the  fact  that  thoy  are  the  footmarks  not  of  one  but  of  a  great  number 
of  animals,  while  facilitating,  from  a  personal  inspection,  our  arrival  at  a 
satisfactory  conclusion  respecting  their  nature,  greatly  increase  the  diffi- 
culty of  giving  within  anything  like  a  reasonable  space  a  clear  idea  of  the 
order  of  their  occurrence  in  this  locality.  In  as  few  words  as  possible, 
however,  I  will  try  to  indicate  one  or  two  of  the  more  prominent  features 
of  this  part  of  the  subject,  leaving  a  fuller  detail  for  a  tuturc  communica- 
tion. 

Occurring  in  great  numbers  and  over  a  very  considerable  area,  these 
irnpressious  seem,  at  first  sight,  to  be  scattered  over  the  face  of  the  rocks 
without  the  least  order  or  regularity  ;  a  more  careful  examination,  how- 
ever, ^reveals  an  amount  of  regularity  in  the  order  of  their  occurrence 
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which  not  merely  demonstrates  satisfactorily  their  orfi^ic  origin,  but  indi- 
eatea  to  a  great  extent  the  nature  of  the  animal  that  formed  thom.  In 
pmraiiing  this  examination  it  is  soon  found  that  they  most  frequently  oc- 
eur  in  groups  of  one  or  more  pairs,  usually  in  a  single  group  of  two.  Fig.  1 ; 
but  also  occasionally  in  a  scries  of  such  groupn,  for  example,  as  in 
Fig.  2,  which  is  a  reduced  outline  of  a  ])ortion  of  one  of  the  slaos  I  have 
inspected.  Another  frequent  group  is  one  of  three  impressions,  arranged 
as  m  Fig.  3. 
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Impressions  in  the  Cambrian  (?)  Slates. 

In  some  instances  the  markings  forming  these  groups  arc  of  the  largest 
aiae  yet  discovered, — 18  inchcA  long  by  10  inches  broad.  I  am  inclined  to 
tiunk,  however,  that  this  particular  arrangement  of  the  markings  into  a 
fma^  of  three  is  merely  an  example  of  a  double  group  of  two,  the  fourth 
impreasiou  being  probably  hidden  by  the  overlying  rock,  or  missing  from 
•ome  other  cause. 

Mr.  Taylor,  in  his  account  of  his  discovery  of  similar  fossil  footprints  at 
Dalby,  considers  them  to  have  been  formed  by  a  tortoisc-likc  chclonion, 
and  lounds  his  opinion  partly  upon  the  fact  that  the  footmarks  he  dis- 
covered Htrongly  resembled  tlie  Canadian  2)rolichnites  figured  in  Owcn*s 
'  PaliBontology,  and  which  were,  in  the  first  instance,  supposed  to  have 
been  formed  by  a  chelonian ;  and  partly  upon  the  fact,  that  upon  the  slab 
in  his  possession  the  impressions  were  "  about  4  inches  on  each  side  of  a 
straight  line,  alternately  on  this  side  and  on  that."  This  reference  of  these 
markings  to  a  chelonian  origin  is  not,  I  believe,  borne  out  by  later  researches. 
Professor  Owen  (quoted  by  Murehison, '  Siluria,'  first  edition,  page  205),  iu 
consequence  of  the  discovery  of  better  specimens,  now  refers  them  to  crusta- 
ceans, an  opinion  confirmed  by  the  discovery  of  similar  crustacean  markings 
by  Professor  Harkness  in  Koxburghshire  in  18o5.  "  These  curious  impres- 
iiona  are  not  at  all  unlike  those  for  larger  prints  which  Professor  Owen 
has  80  well  described,  and  which  were  found  by  Sir  W.  M.  Logan  in  the 
Potsdam  sandstone  of  Canada.  In  this  ca^e,  however,  it  would  appear 
^t  a  single  pair  of  legs  successively  produced  the  imprints  (not  four,  or 
five,  or  more,  as  in  the  (Canadian  tracks),  and  they  are  most  likely  to  have 
been  made  by  an  animal  swimming  with  diiliculty  in  very  shallow  water, 
such  as  Professor  Harkness  proves  to  have  been  the  condition  of  the  lo- 
cality from  physical  evidence  *'  (*  Siluria,'  page  1G8,  edition  185i)).  From 
this  it  would  appear  that  the  original  supposition  that  the  "  FrolichniUs  " 
vcro  the  tracks  of  chelonians,  has  not  been  borne  out  by  more  recent  dis- 
ooreries,  but  that  they  arc  now  referred  to  a  shrimp-like  crustacean,  aualo- 
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gous  to  ihe  HymenoearU  of  the  Liogala  flag*.  Fartiier,  with  refataci 
to  their  arranffement  in  single  prints  **  alternately  on  each  aide  of  a  strujgld 
line,"  as  Mr.  Taylor  states  them  to  oooor  npon  the  alab  in  his  possession, 
throughout  the  whole  of  my  examination  of  the  markinga  at  I^ey,— sad 
I  haTe  examined  hundreds  of  specimens, — ^I  hare  not  been  able  to  identi^ 
distinctly  any  such  arrangement.  On  numerous  slabs,  howerer,  were  I 
to  cover  up  half  the  marked  surface,  the  markiDgs  would  assume  an  appetr 
ance  very  similar  to  that  described  by  Mr.  Taylor ;  and  in  this  waj,  par- 
ticularly as  by  his  own  account  the  exposed  surface  was  very  limited  in 
extent,  J  should  account  for  the  appearances  described  by  him. 

But  although  I  have  not  founa  these  tracks  occurring  in  the  order  de- 
scribed by  Mr.  Taylor,  I  have  found  them  occurring  in  an  order  very  simibr 
to  that  described  in  the  passage  from  the  '  Siluria  quoted  above.  The  a^ 
rangcment  most  perceptible  is  t*  fftinmt  qfttoo^  and  these  groups  are  often 
found  occurring  in  clusters,  as  would  result  f^rom  the  **  animal  swimming 
with  difficulty  in  very  shallow  water."  That  the  water  in  this  localitv  wm 
very  shallow  wo  have  abundant  evidence.  Hence  I  do  not  agree  with  Mr. 
Taylor  in  attributing  these  fossil  footmarks  to  a  chelonian,  but,  with  tlie 
evidence  at  present  before  me,  I  am  inclined  to  refer  them  to  a  crustacesii. 

In  conclusion,  I  would  respectfully  submit  to  the  scientific  worid  ths 
ropriety  of  making  a  thorough  investigation  of  this  important  d]Scover|[. 
*he  discoverer  of  these  tracks  is  an  extremely  rare  occurrence,  and  thnr 
true  nature  is  consequently  proportionably  mysterious  to  geologists ;  it 
follows  therefore  that  their  discovery  in  such  remarkable  abundance,  and 
under  such  favourable  conditions,  is  a  fact  of  very  considerable  importanee; 
and  I  trust  that  this  announcement  of  their  existence,  necessariljr  nrief  and 
imperfect,  will  not  pass  unnoticed,  and  that  the  matter  will  receive  a  care- 
ful and  thorough  examination  at  the  hands  of  competent  men.  If  snr- 
thing  I  can  do  will  be  of  service  in  this  inquiry,  either  by  correspondinij 
on  the  subject,  by  forwarding  specimens,  or  by  personally  acting  as  guiile 
over  the  locality,  I  shall  be  very  glad  to  be  of  use. 

I  shall  be  obliged  if  you  will  insert  the  enclosed  communication  in  your 
August  number,  as  the  summer  is  getting  on,  and  I  am  anxious  to  attnu-t 
some  of  the  English  geologists  over  to  examine  the  tracks. — Yours  >iii- 
cerely,  Thomas  Gbindlky. 

Laxetf,  Isle  of  Maa^  July  2Uh,  1863. 

Anciknt  Canok. — A  remarkable  discovery  has  been  made  by  some  j 
workmen  in  draining  the  fields  which  were  formerly  covered  by  the  watcw  j 
of  Giggleswick  Tarn,  Yorkshire.  At  the  depth  of  some  five  feet  they 
struck  ujpon  an  ancient  canoe,  which  an  eminent  antiquarian,  who  has  ex- 
amined it,  has  pronounced  to  be  Celtic,  and  probably  not  less  than  two 
thousand  years  old.  It  has  been  hollowed  out  of  the  trunk  of  a  huge 
tree,  probably  an  oak,  which  must  have  been  4  or  6  feet  in  diameter  at 
.east.  The  canoe  is  7  or  8  feet  long,  about  2  in  breadth,  and  2  in  depth, 
with  ends  roughly  and  abruptly  pointed.  It  is  flat-bottomed,  no  donbt 
because  the  lake  was  shallow  even  in  ancient  times.  Through  one  of  the 
ends  of  the  boat,  which  served  as  the  stern,  is  a  round  hole,  through  which 
it  is  conjectured  a  pole  was  thrust,  either  to  steer  the  boat  by  or  paddle 
with.  This  hole  was  plugged  up  with  a  conical  piece  of  wood,  ^'ot 
the  least  curious  parts  of  the  canoe  are  two  wooden  teinps,  6  or  6 
inches  broad,  which  were  fastened  to  the  sides  by  round  plugs  of  wood ; 
perhaps  they  served  to  steady  the  boat.  Two  iron  crooks,  each  about  18 
mches  long  and  fastened  together  by  a  ring  of  iron,  were  foimd  near  it, 
and  look  like  a  rude  anchor.  The  whole  thing  looks  as  if  it  had  been 
made  with  great  care,  but  by  a  nation  unacquainted  with  planes  or  sharp- 
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:  instruments ;  thongli  that  tofne  uses  of  iron  were  known  is  shown 
anchor.  The  canoe  is  the  property  of  W.  Hartley,  Esq.,  and  it  is 
o  be  hoped  that  some  good  antiquarian  will  give  ns  a  more  accurate 
t  of  it  and  its  different  parts. 

kTA..— The  name  of  the  writer  was  omitted  in  the  letter,  pp.  248, 249. 
by  Dr.  Leslie.    At  page  242,/or  tab.  "  xxxii."  read  tab.  "  xxxii*." 
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'  Quarterly  Eeyiew '  of  last  month  (July)  has  an  exhaustive  article 

IVndairs  '  Glaciers  of  the  Alps  *  (1860). 

fifth  part  of  vol.  iv.  of  the  *  Tyneside  Naturalists*  Field  Club,' 
IS  the  reports  of  the  dredging  expedition  to  the  Dogger  Bank  and 
;he  coasts  of  Northumberland,  maae  under  a  grant  from  the  British 
ation  in  1861.  There  is  an  article  on  the  "Geologicid  Features  of 
urish  of  Edmondbyers,"  by  the  Eev.  W.  Featberstonaugh,  M.A. 
►oint  forms,  for  five  miles,  the  north-west  boundary  of  the  county 
rham,  and  is  mostly  unenclosed  moorland.  The  higher  ranges  of 
irying  from  1000  to  1300  feet  above  the  level  of  the  sea,  are  composed 
s  of  sandstone  of  various  qualities,  forming  part  of  the  "  Millstone 
the  strata  of  which  dip  towards  the  south-east,  and  overlie,  in  de- 
Qg  order,  beds  of  ironstone,  limestone,  and  the  metalliferous  strata, 
furnish  the  minerid  wealth  of  the  Derwent  Heads  and  the  Allen- 
lead  mines. 
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The  Correlation  of  the  Natural  History  Sciences, 
By  D.  T.  Ansted,  M.A.,  F.R.S. 

his,  the  E-cde  lecture,  delivered  before  the  University  of  Cambndgo 

12th  of  May  last,  Professor  Ansted  points  out  some  of  the  mutual 

us  that  exist  between  the  various  departments  of  science,  but  espe- 

the  manner  in  which  all  natural  sciences  relate  to  geology,  and 

y  to  all  the  others.    By  comparisons  of  this  kind,  he  justly  observes, 

tions  are  obtained  leading  to  fresh  discovery,  while  they  give  pre- 

to  our  knowledge,  and  serve  not  unfrequently  to  remind  us  of  our 

nee.     The  lecture  is  clear  and  concise,  and  precisely  displays  how 

vance  of  one  science  forces  on  improvements  and  modifications  in 

r,  and  that  progress  cannot  be  efiected  in  any  without  its  eflects 

felt  in  all  the  rest,  as  well  as  amongst  each  other.    A  knowledge  of 

pfcct  circulation  of  water,  for  example,  is  a  definite  result  of  modern 

gation,  and  is  fruitful  in  geological  suggestions.     Present  in  the 

ocean,  and  covering  a  part  of  the  land,  the  quantity  of  fluid  water 

globe  is  manifestly  limited,  in  great  measure,  by  temperature.   And 

question  touches  on  Meteorology.     Were  the  earth  cooled  down 

the  freezing-point  of  water,  though  a  certain  portion  of  aqueous 

r  would  remain  to  form  an  atmosphere,  the  whole  earth  would  be  solid, 

e  circulation  of  water  checked.    Were  the  temperature  to  be  raised 
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above  the  boiling-point,  the  water  would  exist  odIj  as  a  vaponr-iitTno- 
spherc.  In  this  case  also  its  circidation  would  be  arrested,  and  life  vould 
cease.  In  this  way  the  subject  might  be  extended  to  xocAogy,  and  oa 
through  chemistry,  physical  geography,  and  the  whole  circle  of  the 
science's.  At  present  geologists  are  apt  to  assume  the  internal  ij^eotu 
fluidity  of  the  earth,  and  mucn  useless  speculation  has  been  indulged  in  ai  to 
the  thickness  of  its  crust.  Calculating  from  established  obsen*ations,  Pro- 
fessor W.  Thomson  considers  that  the  solid  substance  of  the  earth  muft 
consist,  on  the  whole,  of  solid  material,  more  rigid  than  steel,  because  if  it 
were  not  so,  the  actual  height  of  the  tides  and  the  amounts  of  precesfiira 
and  nutation  would  be  smaller  than  they  are  found  experimentally  to  be. 
But  the  rigidity  of  the  upi>er  or  surface-crust  of  the  earth  is  less  riio<i  than 
gloss,  and  therefore  the  interior  must  be  more  rigid  than  steel. — a  to 
ut(«'rly  at  variance,  l^fessor  Ansted  admits,  with  the  hypothesis  of  the 
earth  being  a  mass  of  molten  matter  enclosed  in  a  hollow  sliell  less  than  a 
hundred  miles  thick,  open  to  volcanos  and  disturbed  by  earthonskt'^. 
whilst  he  considers  it  agrees  with  the  calculation  formerly  made  by  Mr. 
Hopkins,  from  other  data,  that  the  crust  cannot  be  less  than  H(>i  luiie^ 
thick.  Professor  Thomson,  however,  concludes  that  no  thickness  of  enut. 
less  than  half  the  earth's  radius,  could  enable  our  planet  to  preserve  its 
figure  with  sufOcient  rigidity  to  allow  the  tidal  phenomena  and  the  phino- 
mena  of  nutation  and  precession  to  bo  as  they  are. 

Again,  the  observations  recently  made  by  Professor  Tyndall  on  the 
effect  of  vapour  on  solar  heat-rays  reflected  back  from  the  Varth  into  the 
air,  though  not  having  apparently  much  to  do  with  the  rigidity'  of  the 
earth,  and  strongly  contrasting  in  the  nature  of  the  method  employ eJ, 
point  to  the  same  general  conclusion,  and  afford  another  example  of  the 
correlation  and  of  the  intimate  dependence  of  different  departments  of 
iiuiuirv.  It  results  from  Professor  Tyndall's  experiments,  that  of  the  lu'.it 
riul lilting  from  the  earth  in  England,  more  than  ten  ]>er  cent,  is  stoj^jKil 
witliiii  a  distance  of  ten  feet  from  the  surface.  In  proportion  a-s  the  a  r 
contains  more  vapour  it  radiates  less  rapidly,  and  it  would  soom  to  tuUo^ 
Vmi  a  uniform  steam-temperature  of  the  earth's  surface  must  so  coniplftiiy 
intcnujjit  the  solar  heat-rays  as  to  render  the  earth  unUt  for  any  kiii'l  -f 
life,  animnl  or  vegetable,  with  wliich  we  are  acquainted.  In  other  woril?. 
the  balance  of  heat  received  from  the  sun  must  probably  have  exiistfii  ni 
all  times  nearly  as  it  does  now,  to  allow  of  such  organic  liie  as  we  know  of. 
A  ver}'  much  higher  temperature.  Professor  Ansted  thinks,  would,  by  dis- 
turbing this  o(iuilibrium,  unfit  the  earth  for  the  existence  of  race?  ?'"> 
nearly  resembling  those  now  living  upon  it  as  are  indicated  by  even  ih? 
oldest  fossil  remains.  Mr.  Glaishor's  balloon  experiments  confinn  Vr^y 
fessor  Tyndall's  deductions  as  to  the  state  of  the  atmosphere  in  the  lii-rluT 
regions,  and  so  unexpectedly  these  two  seemingly  unconnected  nieloorolo- 
gicnl  experiments  come  in  as  evidence.  It  is  in  this  manner  tiiut  Mr. 
Ansted  brings  forward  the  most  interesting  facts  in  the  mo<lern  pri)::r(>* 
of  the  sciences,  to  show  their  relationships  to  geolotrv  and  to  one  an'Mher. 
and  the  inlluence  of  the  advance  of  geology  upon  tficm.  Agrcoai>ly  iv-i'l 
b»«;ically  framed,  Mr.  Anstcil's  discourse  will  allbrd  half  an  hour's  intt'l- 
lectual  gi'atilieation  of  an  instructive  and  highly  suggestive  character. 
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^m.  BUSKIN'S  LECTUEB  ON  THE  SAVOT  ALPS. 

By  THi  Editor. 

>ir  Mr.  Bu8kin*8  admirable  lecture  on  the  Alps  of  Savoy,  delivered 
k  tbe  Eoyal  lustitutiou,  we  have  already  given  an  abstract  at  p.  256. 
^e  recur  again  to  that  subject  because  there  were  two  points  so 
^rciblj  and  so  well  put  by  Mr.  Buskin,  and  so  seemingly  pregnant 
ith  the  germs  of  future  progress  to  our  science,  as  to  merit  the 
>ecial  attention  of  geologists.  These  were  the  inefficacy  of  ice  to 
5oop  out  lake-basins,  and  the  mighty  wave-like  action  of  force  that 
limbics  the  gigantic  rock-masses  of  our  mountains  almost  into 
ave-like  breakers  ready  to  nod  and  fall.  "  Geology,"  well  remarked 
tr.  Buskin  in  his  opening  words,  "  properly  divides  itself  into  two 
ranches, — the  study,  first,  of  the  materials  and  chronology  of  depo- 
ts ;  and,  secondly,  of  their  present  forms."  The  interest  attaching 
»  the  relic*  of  organic  life,  without  doubt,  has  carried  geologists 
*'ay  from  the  study  of  external  forms  ;  and  this  almost  exclusion  of 
'gard  for  structural  phenomena  is  the  more  to  be  regretted  that  it 
the  threshold  of  the  grand  field  of  record  of  ancient  physical  phe- 
Dmena.  The  gigantic  mountain-wnve  is  not  heaved  up  and  rolled 
iwards  in  a  few  moments,  like  the  surging  waves  of  the  sea ;  the 
irticles  of  rock-masses  are  not  quickly  moved  about  like  the 
ater-atoms  of  the  dancing  ripples  on  our  rivers,  but  slowly — 
owly  indeed — are  the  almost  immovably  linked-together  particles 
reed  onwards  by  some  ponderous  pressure,  some  solemn  but  irre- 
stible  force,  due  perhaps  to  the  very  strain  of  the  earth's  altering 
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rotation  or  tbe  levBmge  of  iti  mirfaoe  ineqiulitiea  upon  Hs  eenlnl 
axis.  Into  these  questions  Mr.  Buskin  did  not  enter ;  be  tcml 
enough,  and  more  than  enough,  to  do  in  his  first  essay  to  get  tte 
answer  out  of  the  easiest  riddle  he  eould  find.  No  one  ean  look  tts 
piece  of  marble  and  not  see  the  records  of  partide-dianges  in  loU 
rocks.  The  stratum  of  sea-mud,  once  without  a  flaw,  has  beenhv- 
dened,  driedy  cracked  into  innumerable  fragments,  and  these  sre  nov 
soldered  together  by  crystalline  spar.  Well,  indeed,  did  3fr.  Buskin  » 
lect  the  beautiful  marbb  as  an  example  of  partide-movements  m  roda 
Nor  let  it  be  thought  that  the  crystallising  action  is  confined  to  tibe 
open  cracks ;  it  goes  through  the  Tory  body  of  the  stone :  msiliK 
black,  white,  grey,  or  Tsriegated,  is  crystalline  throughout.  The  msf 
mud,  which  it  was  originally,  did  not  fidl  aa  the  ocean-botton  ii 
crystals,  nor  did  it  dry  up,  like  the  sslt  of  the  sea,  in  ciystilBni 
forms.  But  it  consolidated  into  a  hard  amorphous  rock,  and  Aca 
the  crystalline  forces  moTod  particle  after  particle,  and  put  it  ials 
regular  form.  '*  So  that,"  said  Mr.  Buskin,  in  his  doquent  Isngmgi^ 
**  through  the  whole  body  of  the  mountain  there  runa^  from  monn^ 
to  moment,  year  to  year,  age  to  age,  a  power  whidi,  as  it  wer^ 
makes  its  flesh  to  creep;  which  draws  it  together  into  nairowcr 
limits,  and  in  the  drawing,  in  the  Tery  act,  supplies  to  every  fimm 
its  Ulni,  and  to  every  pore  its  crystal."  And  in  this  change  the  ima- 
ginative mind  of  Mr.  Buskin  saw,  perhaps  with  prophetic  distinctuetfi 
how  all  terrestrial  things  were  purifying  themselves  for  some  greater 
end,  some  more  beautiful  condition.  *'  All  is  advance,'*  he  said,  '*  from 
disorder  to  system,  from  infection  to  purity  ;  nor  can  any  of  us  knov 
at  what  point  this  ascent  will  cease.  We  can  already  trace  the 
transformation  from  a  grey  flaky  dust,  which  a  rain-shower  wasbet 
into  black  pollution,  to  a  rock  whose  substance  is  of  crystal,  and 
which  is  starred  with  nests  of  beryl  and  sapphire.  But  we  do  not 
know  if  that  change  is  yet  arrested,  even  in  its  apparently  final 
results.  We  know  in  its  earlier  stages  it  is  yet  in  progress ;  but  have 
we  in  any  case  seen  its  end  P" 

But  not  only  is  there  a  gathering  together  of  circumambient  pa^ 
tides  round  crystalline  axes,  but  the  very  body  of  the  rocks,  over 
miles  and  miles  of  ground,  are  capable  of  onward  surging  motions, 
like  the  long  rolling  of  heavy  waves, — the  very  rocks  that  form  th»e 
mountains  which,  to  us,  are  the  types  of  solidity  and  endurance.  Tbe 
**  everlasting  "  mountains,  a^  they  seem  to  us,  are  to  Mr.  Buskin'* 
eye  as  viscous  as  the  glacier  ice ;  traversed  by  innumerable  fissures 
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permeating  plaj  and  motion,  Bometimes  filled  with  water,  sometimes 
with  vapour,  with  gelatinous  flint,  with  metal-ore.     We  may  have  a 
crag-glacier,  measurable  in  depth  by  miles  instead   of   fathoms, 
■tifiened  with  bands  of  agate  and  flexible  with  fibres  of  iron ;  Jlesiblei 
mt  all  evenU,  by  its  own  molecular  or  fragmentary  division^  and  assum- 
ing new  dimensions  or  flowing  into  new  chanuels  through  gradations 
which    are  immeasurable,  and  in  times   of  which  human  life — we 
might  almost    say  human    history  —  forms  no   appreciable    unit. 
Haying  dealt  with  the  substance  of  the  mountain,  Mr.  Kuskin  goes 
on  to  the  formation.     Taking  its  collective  rock-strata  as  so  many 
original  sea-bottoms  level  and  flat,  he  seeks  to  find  out  how  the 
Alpine  mountain  assumed  its  present  rugged,  dislocated  form.     We 
do  not  say  Alpine  mountains,  for  such  mighty  monuments  are  not  to 
be  read  at  once ;  no  eagle  eye  could  read  these  wonders  at  a  glance^ 
with  secrets  hidden  by  fallen  debris,  and  records  buried  and  wrapped 
up  in  the  folds  and  bends  of  a  gigantic  earth- mantle.     Mr.  Euskin 
fimnd  a  portion  and  a  comer  of  the  magnificent  Alps  of  Savoy  suf- 
ficient to  task  his  skill  and  knowledge.     "  There  are,"  said  he,  ^'  the 
moontain  which  is  cut  by  streams  or  by  more  violent  forces  out  of 
t  mass  of  elevated  land,  just  as  you  cut  a  pattern  in  thick  velvet  or 
doth ;  and  there  is  the  mountain  produced  by  the  wrinkling  or  fold- 
ing of  the  land  itself,  as  the  more  picturesque  masses  of  drapery  are 
produced  by  its  folds.     Be  clear  in  separating  these  two  conditions." 
It  is  something  wonderful  to  think  of  such  slow  but  perfect  plas- 
ticity in  rock, — to  see,  in  the  mind's  eye,  particle  pushing  particle,  and 
particle  after  particle  yielding  to  the  pret^sure  through  ages  that  man's 
race  cannot  count,  lifting,  rising,  surging  so  slowly  and  solemnly,  that 
BO  eye  can  perceive  the  motion,  no  ear  detect  the  slightest  grating  in 
it«  onward  rush  ;  for  rush  it  is,  although  so  slow  and  silent.     "  There 
are,"  Mr.  Euskin  continued,  "  two  ways  in  which  this  folding  of  the 
bills  may  be  efi'ect^d.     You  may  have  folds  suspended  or  folds  com- 
pressed.    If  underneath,  a  mass  comes  up  which  sustains  the  folds, — 
a  pendant  wave  ;  but  if  the  force  be  lateral,  you  have  a  compressed 
wave.     And  observe  this  further  distinction  : — if  a  portion  be  raised 
by  a  force  from  beneath,  unless  the  beds  be  as  tenacious  as  they  are 
ductile,  they  will  be  simply  torn  up  and  dragged  out  of  shape  at  that 
place,  and  on  each  side  the  country  will  be  undisturbed.     But  if  they 
are  pushed  laterally  into  shape,  the  force  of  the  thrust  must  be  com- 
municated through  them  to  beds  beyond ;  nay,  the  rock  which  im- 
mediately receives  the  shock  may,  if  harder  than  those  beyond  it, 
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its  ride,  and  thut  afieot  a  aiieh. larger  apae^  of  ooimtiy  tban  tti 
f leratoiy  ooDTulaioiL  Kow  the  &et  k  that  ia  the  Alpa  both  ilim 
aetiona  hafe  taken  plaee^  and  hsfe  taken  plaee  repeatedly,  ao  that  jw 
haTe  eridenoe  both  of  enonnooa  lateral  thmeta  whidi  hate  affuilBl 
the  country  for  hnndreda  of  ndlea,  and  of  local  elevataona  uide|MB* 
dently  operating  through  them,  and  breaking  their  contaurifj  of  m* 
tion. . .  .The  ripple  of  a  itreamlet  riaea,  glanoea,  aigha,  and  ia  gons. 
An  Atlantic  ware  advancea  with  the  Am  threatening  cf  a  dood^aal 
breaks  with  the  prolonged  murmur  of  ita  thunder.  Imagine  tfan 
aubatance  to  be  not  of  water,  but  of  ductile  rock,  and  to  nad  to- 
wards its  fell  over  a  thousand  vertical  fiithoma  inatoad  of  one^  aal 
you  will  see  that  we  cannot  assert^  perhapa  cannot  ooneeive^  with 
what  alowneaa  of  march  or  of  deoUne  the  mountain-waive  miy  ni 
or  rest.  But  whatever  the  slowness  of  process,  the  analogy  of  aetioa 
is  the  same.  Only  remember  that  thia  haa  taken  place  tlirough  rodi 
of  every  variona  degree  of  consistenoe  and  elasticity,  and  aa  ths 
force  thrills  and  aweUa  from  crag  to  crag,  it  is  itself  rent  again  aai 
again  into  variously  recoiling,  quenched,  or  contracted  tosrgff  and 
dividea  against  itself  with  destructive  contradiction." 
•  Two  examples  of  this  gigantic-wave  action  were  taken  by  Vr. 
Kuskin  for  analysis, — Mont  Breson  and  Mont  Saleve, — the  former 
''  notable  in  the  clash  and  curve  ;**  but  as  he  knew  it  was  full  of 
almost  incredible  structures,  he  selected  the  latter  to  begin  with  la 
a  most  simple  example,  which  had  been  already  described  by  De 
SausBure,  Studes,  and  Favre,  from  whose  observations  however  Mr, 
Buskin  differs,  and  finds  this  simple  mountain  not  so  simple  after  slL 
These  three  geologists,  leading  or  copying  each  other  perhaps,  sa 
geologists  very  often  do,  represent  the  face  of  the  hill  towards  Gknevi 
to  be  formed  by  vertical  beds ;  but  Mr.  Buskin's  impression  is  "thtt 
these  perpendicular  plates  of  crag,  clear  and  conspicuous  though  they 
are,  are  entirely  owing  to  cleavage, — that  is  to  say,  to  the  splitting 
of  the  rock  in  consequence  of  the  pressure  undergone  in  its  elefs- 
tion;  and  that  the  true  beds  curve  into  the  body  of  the  hill"  (we 
Plate  XVI.).  "  I  dare  not,"  he  adds, "  speak  with  any  confidence  in 
opposition  to  these  great  geologists,  but  I  earnestly  invite  some  re- 
newed attention  to  the  question,  which  is  of  no  small  importance  in 
determining  the  nature  of  the  shock  which  raised  the  walls  of  the  Alp 
round  the  valley  of  Geneva."  The  ideal  view  of  this  mountain,  which 
we  give  in  Plate  XVI.,  is  from  the  diagram  exhibited  by  Mr.  Buskin 
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■t  the  Bojal  Institution  lecture,  at  which  we  were  present,  and  from 
Dotea  of  which  the  present  account  of  his  views  is  given.     It  is  but 
right  to  make  this  statement,  as  Mr.  Buskin  is  fully  aware  and  feels 
the  difficulties  which  at  present  attend   the  verification  of  these 
lectiona  both  of  La  Saleve  and  the  Brezon.     All  the  lower  part  of 
the  Saleve  is  Jura  limestone,  as  determined  bj  Favre,  and  that  this 
riaes  up  in  a  nearly  vertical  sheet  along  the  whole  front,  thrusting  up 
the  Neocomian  and  compressing  it,  Mr.  Buskin  admits ;  "  but  there 
is  doubt,"  he  contends,  "  respecting  these  frontal  clefts."     Neither 
does  he  deny  that  there  are  raised  beds  of  Neocomian  on  parts  of  the 
mountain,  as  assigned  by  Favre  ;  but  that  at  the  Grande  Gorge,  where 
the  natural  section  is  clearest,  there  are  the  beds  all  following  the 
eurve  of  the  summit,  and  that  the  vertical  fissures  are  rather  faults  or 
cleavages,  or  partly  both,  the  business  beiug  so  complicated  that  one 
eannot  tell  which  is  which.     Baffled  by  the   simpler  Saleve,   Mr. 
Buskin  had  little  hope  of  resolving  thoroughly  the  infinitely  more 
oomplex  Brezon ;  but  on  one  or  two  points  of  it  he  gave  very  able 
expositions.     And  here  again  we  take  the  liberty  of  copying  another 
of  his  diagrams.     **  You  see,"  he  said  in  his  lecture,  "  the  group  is 
composed  of  an  isolated  pyramidal  mass,  of  a  flat  mass  behind  it"  (see 
Plate  XYIL),  "which  extends  at  both  sides,  and  lastly,  of  a  distant 
nmge  of  snowy  summits,  in  which  Mont  Yergi  and  the  Aiguille  de 
Salouvre  are  conspicuous  objects.     Now  these  three  masses  are  merely 
three  parallel  ridges  of  limestone- wave,  formed  mainly  of  originally 
horizontal  beds  of  Budisten  kalk,  approaching  you  as  you  stand  look- 
ing from  the  Saleve.    Probably, I  think,  approaching  at  this  moment, 
driven  towards  you  by  the  force  of  the  central  Alps,  the  highest 
ridge  broken  into  jags  as  it  advances,  which  form  the  separate  sum- 
mits of  Alpine  fury  and  foam ;  the  intermediate  one  joining  both 
with  a  long  flat  swing  and  trough  of  sea,  and  the  last,  the  Brezon, 
hterally  and  truly  breaking  over  and  throwing  its  summit  forward  as 
if  to  fall  upon  the  shore.    There  is  the  section  of  it "  (Plate  XVII.)  ; 
"the  height  from  base  to  summit  is  4000  English  feet, — the  main  mass 
of  the  facade,  formed  of  vast  sheets  of  Budisten  kalk,  1000  feet  thick, 
— plunging  at  last,  as  you  see,  in  a  rounded  sweep  to  the  plain." 
Nor  is  this  instance  an  extraordinary  one  in  anything  but  its  simpli- 
city and  decision ;  the  Brezon  and  Vergi  group  are  only  a  portion  of 
the  longitudinal  waves  which  flow  parallel  with  the  Alps  through  all 
their  length,  and  which  are  cut  across  by  transverse  valleys,  in  which 
are  the  grandest  scenes  of  Alpine  precipice. 
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In  treating  of  the  sculpturing  of  mountains,  or  the  working  out  of 
their  actual  forms,  Mr.  Ruskin  laid  the  greatest  stress  on  disintegration 
aided  by  chemical  action,  or  by  water  acting  as  rain-torrent ;  and, 
although  not  ignoring  the  action  of  ice,  dwelt  properly  and  rightly 
on  the  view  that  ice  was  a  less  powerful  agent  than  water  in  its  other 
forms  in  a  sculpturing  capacity.  In  respect  to  the  origin  by  glacier- 
excavation  of  the  basins  of  the  Swiss  and  other  mountain-lak^s, 
which  Professor  Bamsay  claims  to  have  suggested,  we  were  very 
glad  to  hear  Mr.  Buskin  speaking  out  forcibly  and  to  such  good  pu^ 
pose.  And  it  would  be  well  indeed  if,  on  some  other  so-called  ac- 
cepted topics,  we  had  other  keen  thinkers  speaking  out  as  boldly  and 
as  eloquently  ns  Mr.  Ruskin  has  done  on  this. 

After  dwelling  on  the  viscosity  of  glacier-ice,  as  shown  by  Forbes 
and  admitted  by  Hopkins,  Tyndall,  and  others,  and  geuemlly  e\ery- 
where  now,  and  on  those  experiments  which  have  shown  the  central 
portions  of  the  glacier  to  be  in  quicker  motion  than  the  sides,  which 
cling  to  the  mountain  or  gorge  on  either  hand,  Mr.  Kuskin  charged 
the  glacier  motion  as  being  wholly  powerless  wherever  the  glacier 
falls  into  a  pit.  "  There  have  been,"  said  he,  "  suggestions  made 
that  the  glaciers  of  the  Alps  may  have  scooped  out  the  lake  of 
Geneva.  You  might  as  well  think  they  had  scooped  out  the  sea. 
Once  let  a  glacier  meet  with  a  hollow  and  it  sinks  into  it,  and  boconiea 
practically  stagnant  there,  and  can  no  more  deepen  or  modify  its  rc- 
ceptiicle  than  a  custard  can  a  pie-dish.'*  And  then  he  wont  on  to 
show,  as  an  example,  how  the  great  glacier  of  the  Khone  could  mt 
cut  a  passage  through  the  gorge  of  St.  Maurice.  That  is  indeed  ihe 
true  way  to  test ;  take  a  small  obstruction,  and  see  how  a  big 
glacier  can  deal  with  it.  If  it  fail  to  remove  i7,  how  can  it  remove 
greater  obstacles  under  less  advantageous  conditions,  which  it  wiuild 
have  to  do  in  scooping  a  lake-basin  ?  Moreover,  as  Mr.  Ruskin  well 
put  the  facts  forward,  the  glacier  carries  the  fallen  stones  consti- 
tuting its  moraine  on  its  surface,  but  does  not  produce  the  mo- 
raine by  its  own  action.  The  glacier  likes,  so  to  speak,  notliini: 
under  it ;  it  glides  forward  on  a  launching  smooth  sheet ;  the  nioraine 
consists  of  the  sheddings  of  the  rocks  above,  not  of  the  broken  frag- 
ments of  the  ground  beneath.  The  glacier,  too,  moves  slowly ;  the 
torrent  quickly,  pushing  stones,  sand,  and  grit  in  its  furious  course, 
and  grinding  like  a  rough  file  moved  at  the  rate  of  ten  miles  an  hour. 
**  The  torrent  cuts,*'  says  Mr.  l^uhkin,  "the  glacier  cleanses ;  one  is  l^^r 
incision,  the  otlier  for  ablution  and  removal ;  aud  so  far  as  the  preK'at 
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I  concerned,  you  may  ignore  the  glacier  altogether.  It  only 
he  torrent  here  and  there  by  exposing  a  surface  and  by  carry- 
the  rubbish  which  the  working  water  throws  down  ;  but  the 
ilptors  are  natural  disintegration  and  the  stream,  and  every 
y  form  in  the  Alps  is  distinctly  traceable  to  one  or  other  of 
Drees  combined  with  the  internal  geological  structure." 


ICnmOTRTTBIA  FL0RI8,  A  NEW  AND  ANOMA- 
rs  ECHINODEEM  FROM  THE  CHALK  OF  KENT. 

By   S.   P.  WOODWABD,  F.G.S. 

fossils  represented  in  the  accompan3rii]g  Plate  are  probably  only 
Qts  of  the  original  structure,  and  possibly  only  the  smaller  and  less 
l1  portions  of  the  whole.  Nevertheless  I  have  determined  to  pub- 
le  account  of  them,  although  at  the  risk  of  committing  an  eztrava- 
ror,  as  a  last  resort  towards  obtaining  more  complete  examples  or 
ions  for  their  more  correct  interpretation. 

specimens  have  been  presented  to  the  British  Museum ;  one  by  J. 
mi  Flower,  Esq.,  of  Park  Hill,  Croydon,  the  other  by  the  Bev. 
a  Glass,  of  London. 

irst  example  (Fig.  A)  was  obtained,  at  least  sixteen  years  ago,  from 
)er  Chalk  of  Higham,  near  Rochester,  and  was  submitted  to  Prof.  E. 
in  whose  custody  it  remained  for  several  years.  It  was  originally 
JO  me  in  connection  with  the  anomalous  Cirripede  Loricula,  then 
liscovered  by  Mr.  Wethcrell.  The  resemblance  between  them  is 
y  curious ;  but  there  is  no  real  relationship.  Mr.  Flower's  fossil  ex- 
istinct  traces  of  the  crystalline  structure  peculiar  to  the  petrified 
iermata,  and  the  pairs  of  pores  in  the  ambulacral  plates  are  equally 
eristic  of  the  Echinidse.  Mr.  Darwin  also  has  examined  this  fossil 
?cted  it  from  his  province  of  inquiry. 

Forbes  could  not  make  up  his  mind  to  describe  the  specimen,  and 
ely  it  was  returned  to  Mr.  Flower,  with  whom  it  remained  until 
►lication  of  a  note  on  the  genus  Proto-echinus,  by  Major  Thomas 
in  the  '  Geologist  *  for  1860  (Vol.  III.  p.  446),  if^hen  it  was  entrusted 
3r  the  purpose  of  considering  whether  it  had  any  special  affinity 
is  new  type,  and  for  description  in  the  same  journal. 
Proio-echinus  was  obtained  from  the  Carboniferous  limestone  of 
lead,  Wexford,  and  is  but  a  fragment  of  a  single  ambulacrum,  con- 
of  three  series  of  plates  at  the  wider  end  and  two  at  the  other  ex- 
,  with  apparently  a  single  terminal  plate.  Each  plate  is  perforated 
>ir  of  pores.    It  diOTers  from  Echinothuria  in  every  particular. 


328  THX  OIOLOQUT, 

Tlio  question  presented  to  me  by  Mr.  Flower's  fossfl  was,  wlietlwr  to 
consider  it  part  of  the  envelope  of  a  new  kind  of  Holothnria  or  whether 
it  might  be  no  more  than  a  fragment  of  the  oral  disk  of  some  gztit 
unknown  Echinus.  Portions  of  the  imbricating  scnly  armour  of  a  FmIv 
had  been  met  with  when  examining  the  fossils  of  the  boulder  clay  coUected 
by  Mr.  J.  Eichmond,  of  Bothsay ;  but  in  Fsolus,  while  the  greater  psrt  of 
the  body  is  clothed  with  fish-like  scales,  the  ambulacra  aro  only  dereloped 
on  one  side,  forming  a  creeping  disk,  the  scales  of  which  are  small  and  not 
imbricated.  On  the  other  hand,  the  peristome  of  the  largest  known  Echi- 
nito  from  the  Cbalk  is  less  than  an  inch  in  diameter ;  and  the  Isrgsit 
recent  sea-urchin  in  the  museum  has  an  oral  disk  not  more  than  2  iDchn 
wide,  whereas  the  fossil  is  a  segment  of  a  disk  which  must  have  beea 
at  least  4  inches  across.  This  objection,  on  the  score  of  sixe,  was  hov- 
CTer  less  felt,  because  the  Cyphosomas  and  Diademas  of  the  Chalk  hsre 
larger  oral  and  apical  orifices  than  any  other  urchins,  and  the  charscter 
of  their  apical  disk  was  unknown,  being  only  preserved  in  a  few  minnto 
specimens  of  C.  difficiU,  from  Chute  Farm.  Moreover,  there  were  indi- 
cations in  the  Upper  Chalk  of  a  great  Diadema,  of  which  nothing  more 
had  been  obtained  than  scattered  plates  and  fragments  of  spines,  lliii 
species  is  referred  to  in  Decade  Y.  of  the  Geological  Survey  (Article  Dia- 
dema, Section  C,  spines  tubular,  annulated).  Mr.  Wetherell  obtained  s 
mass  of  chalk  containing  above  one  hundred  fragments  of  apines*  which 
are  lioliow,  striated  and  annulated,  as  in  the  recent  D.  calamutria.  From 
the  plates  mingled  with  the  spines  we  ascertained  that  the  ambulacral  pores 
prcHontod  the  usual  characters,  being  arranged  in  single  file,  and  a  little 
crowded  near  the  peristome  ;  but  many  of  the  plates  presented  only  their 
smooth  inner  surfaces.  A  smaller  mass  of  chalk,  in  Mr.  Wiltshire')) 
cabinet,  contains  similar  plates  and  spines,  mingled  with  a  few  true  scales 
and  minute  truncated  spines  like  those  of  Echinotliuria.  The  Diadems 
spines  were  erroneously  referred  by  Prof.  E.  Forbes  to  the  genus  Micra^ter 
(decade  iii.  ])l.  10,  fig.  15 ;  bad.  for  they  are  not  spiral).  They  are  also 
figured  by  Dixon,  in  his  *  Geology  of  Sussex,'  and  described  by  Forbes  ss 
"  6]>ines  of  a  Cidaris.'*  Diademas  possessing  spines  of  this  character  are 
known  to  occur  in  the  Upper  Cretaceous  strata  of  France ;  and  Dr.  Wright 
has  lately  obtained  a  small  specimen  from  the  chloritic  marls  of  Dorset- 
shire.    In  tliesc  tlie  ai)ical  disk  is  quite  small. 

A  more  serious  difficulty,  in  comparing  Mr.  Flower's  fossil  with  the  oral 
disk  of  any  Kchinite,  was  presented  by  the  arrangement  of  the  plates ;  in 
the  recent  Kdiinido;  (like  the  Cidaris  represented  by  Fig.  E)  they  are  sll 
directed  towards  the  dental  orifice,  but  here  the  alternate  series  take 
oppoHitc  *'  dips,"  the  ambulacral  plates  overlapping  one  way  and  the  others 
in  a  contrary  direction. 

Last  year,  while  I  was  still  hesitating  about  the  publication  of  Mr. 
Flower's  fossil,  a  second  spccnncn  was  obtained  from  Charlton,  in  Kent, 
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by  the  Ber.  N.  Glass,  who  has  cleared  it  from  the  matrix  with  great 
■kill  and  patience.  It  is  represented  by  the  figure  marked  D,  and  con- 
tains the  dental  apparatus,  or  "  lantern,*'  and  portions  of  several  series  of 
imbricating  plates  radiating  from  it.  At  first  sight,  this  specimen  would 
aecm  to  solve  the  problem,  by  supplying  the  peristome  and  lantern  of  the 
■line  great  Cyphosoma  or  Diadema,  of  ^  hich  Mr.  Flower's  specimen  might 
be  the  apex  or  periproct.  But  a  closer  examination  confirms  the  objec- 
tions already  stated,  and  gives  increasing  probability  to  the  other  conjecture 
(if,  indeed,  it  does  not  compel  us  to  adopt  it),  however  diflicult  it  may  be 
to  realise  the  notion  of  an  Echinite  having  no  proper  "  test,"  and  clothed 
entirely  with  imbricating  scales  like  those  of  the  peristome  of  Cidaris. 

In  Mr.  Flower's  specimen  (A)  the  imperforate  plates  imbricate  towards 
the  centre  (or  apex,  a),  where  the  smaller  ends  of  the  several  scries  con- 
verge.   In  Mr.  Glass's  specimen  they  slope  away  from  the  centre  (or 
nouth),  that  is,  also  towards  the  apex.     The  perforated  or  ambulacral 
plates,  which  overlap  one  another  outwardly  (t.  e,  downwards)  in  specimen 
A,  are  seen  in  B  sloping  towards  the  dental  cone,  and  reclining  upon  it. 
The  portion  of  an  ambulacrum  situated  between  the  letters  a,  h,  c  (in  B), 
eoQsists  of  seven  plates,  diminishing  in  size  from  c  to  a,  in  a  line  not  ac- 
curately directed  towards  the  centre.     This  portion  exhibits  the  int<n*wr 
nrfaoe  of  the  plates,  known  by  their  curved  surfaces,  destitute  of  orna- 
inental  granules ;  it  is  not,  however,  the  oral  end  of  one  of  the  segments  turned 
orer,  a  thing  scarcely  possible  to  happen,  for  in  that  case  the  dip  of  the  plates 
would  be  reversed,  but  it  must  be  the  opposite  (or  apical)  extremity  of  a 
leries  folded  back  upon  its  origin,  and  exposed  to  view  by  the  damage 
which  the- surface  of  the  specimen  has  sustained.     From  this  circumstance 
it  seems  probable  that  the  whole  fossil,  when  complete,  was  not  elongated 
nor  even  spherical,  but  somewhat  depressed  in  a  vertical  direction,  though 
doubtless  admitting  of  a  moderate  amount  of  fiexure.     At  the  last  hour, 
After  making  the  drawing,  I  ventured  to  clear  away  the  chalk  from  the 
tide  of  Mr.  Glass's  fossil  (near  the  letter  i),  where  an  ambulacral  segment 
ii  seen  to  curve  as  if  it  might  be  continued  round  to  the  other  surface. 
This  attempt  was  successful,  for  the  ambulacrum  and  also  the  adjacent 
interambulacral  segment  (h)  were  found  continuous,  though  crowded  and 
displaced  at  the  turning,  falling  again  into  regular  order,  and  diminishing 
i&  size,  though  not  so  nearly  com])lcte  as  in  Mr.  Flower's  example. 

After  this  apparently  conclusive  demonstration,  it  appears  desirable  to 
Si^e  a  name  to  the  fossil,  and  to  attempt  a  short  description,  although  its 
ttnk  and  affinities  are  to  us  still  matter  of  conjecture.  At  present  it  is  one 
of  those  anomalous  organizations  which  Milne-Edwards  compares  to  soli- 
^  stars,  belonging  to  no  consteUation  in  particular.  The  disciples  of 
^OQ  Baer  may  regard  it  as  a  *'  generalized  form  "  of  Fchinoderm,  coming, 
'however,  rather  late  in  the  geological  day.  The  publication  of  it  should 
be  acceptable  to  those  who  base  their  hopes  on  the  "  imperfection  of  the 
▼OL.  TT.  2    IJ 
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gMloKiMl  reoord,"  ■»  it  Beems  to  indicata  the  former  exisUtnce  of  i  lirf 
or  triba  tdmttaxm  nhoxe  full  history  must  ever  r^msia  niiknoini. 

Ordtf  £eiUN*d«.     Genua  ^cjirnoMuria.* 

£.  fivfit,  Q.  Ip. }  ff«t  globular  F,  diameter  of  compressed  apecvmiTS  I 
•  ^  Ui  inch,  lanlem  projecting  \  no  inch ;  conposetl  of  m\ 
iUb  bericfl  of  imhrieaiing  plntcs,  ornamented  with  ohKUc 
r  gnumlM  and  Hmnll  Rpiac-beaiing  tubercles,  a  few  larger  than  lk« 
nrti  •Nifraw&wZoera^  plates  narrow,  slightly  curved,  nith,  the  main 
•dg«  upmrda  and  cicorlappiug;  the  alternate  plates  bearing  one  lu^ 
extero-Iateral  tuberc-l.>,  purforated,  and  surrouuded  by  a  raised  ring  anj 
tmooth  areola;  laqi-t  plates  measuring  6  lines  ia  length,  the  KmallM  3 
lines  or  leM  (th«  loni;i'-1  in  sticond  specimen  equalling  7  lines) ;  aa.ht\a- 
eral  platM  7  liOM  lim-.  eiiuallint;  the  breadth  of  the  exposed  portiiiD  ^ 
eight  platM,  nmilar  in  the  I'ormer,  but  eurvjntf  and  imbricating  downnrdi 
toward*  the  d«ntal  (UiliL-e.  iind  having  two  small  plates,  eaeh  pcrforslcd  bf 
apuirofporet,  intert^ilnted  in  a  noteh  of  the  middle  of  the  lower  maigini 
a  third  pair  of  por«B  perforating  the  plate  itself  a  little  external  to  tlie 
oentrsi  primiij  taberulea  few.  irregularly  diatributed. 

^in«t  of  three  ktnda ;  tlio.^e  adliering  to  the  plates  minute  and  striMoi ; 
fragmcnta  of  lat^n  tpines  (not  certainly  belonging  to  the  species),  stniioi 
anDolatod,  and  Aimished  with  a  proroinout  collar  to  the  articular  end  [F^. 
G) ;  the  third  kind  minute,  clavato  and  truncate,  artjmdated  (F)  to  a  alciutir 
sUlk  (Fig.  E  d). 

ExpLANATiim  or  Plate. 

Tif,.  A,  Mr,  Floxer'i  fassil ;  a,  centra  o(  apper  tnriice ;  i,  an  iutcninbulacnl  xf- 
ment ;  r,  anitiulacrani;  i/,  latcrnl  half  af  a  tecoiid  inlcrambiilacnm. 

Fig.  B,  Mr.  GliM'a  >|irriuiFni  o,  dental  ipiisratiia;  a.  inner  Hirrao!  of  npiisl  fan'm 
at  III  tnibnlncnim ;  e,  e,  ij,  i,  I.  pnsitiDn  of  tlic  Gtg  ambnlmrsl  te^irnlt;  1,  </,  {,  K  K 
pMition  of  B>e  iDteramljiihi'iiiJ  scgmcott,  oC  whtrh  aul;  frogmcDLs  rcmoin :  d,  l,^ 
tiun  of  email  rlHVBte  ipim  -. 

Fig.  C.  Three  unbulBi'iiil  plnles  ncnr  the  enmmit,  ibowin;  to  what  eitcnt  thai  W 
ends  arc  overlapped  b;  thi'  iiiltrombiilacrDt  pUles. 

Fig.  D.  One  of  the  laracr  ipinc-fnigniBnts.  nitoral  aiie  and  miftnifled. 

Fig.  E.  Oral  disk  »n6  teeth  of  a  rtecat  Cidaria ;  a,  the  Gtc  smbolaenl  Kgiaenta  lilli 
'    notched  and  peifanted  pUta. 


COHEESPONDENCE. 

Foratninifera  of  the  Chalk. 

Sia, — 1  was  much  pleased,  in  lookinR  over  your  "  Thoughts  on  Do** 
Cliffa,"  hy  meeting  with  the  Foraminifera  figured  in  Plate  I.  reprcsentii'll 
BO  many  forms ;  aJso  nith  the  notes  of  tiic  figured  specimens  by  ProfMH' 

•  Gtjrmulogiats  need  not  trouble  tbeni8e!v«  shonl  the  dErivalion  of  Ihii  nimt;  "  " 
intended  merelj  to  eiprtss  tlic  dJIemnu  in  ILe  irriliT'i  mind,  oriaJBg  fnuu  imptrf''^ 
knonledge,  but  nhich  he  believes  te  hue  do  foundltiou  in  nature. 
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ipert  Jones,  F.G.S.,  obligingly  given  you.  I  ask,  would  you  have  the 
idness  to  give  me  a  simple  method  of  treating  chalk  so  as  to  procure 
me  microscopic  creatures,  whose  carcases  build  up  so  many  thousand 
lea  of  solid  chalk  rock  P  Yours  truly, 

E.  M.  F. 

To  prepare  chslk  for  microscopic  examination,  if  on]  v  small  quantities  are  to  be  treated, 
best  plan  is  to  select  a  piece  of  soft  white  chalk, — that  which  has  been  kept  some  time 
i  cabinet  is  most  easily  worked, — especiallj  chalk  from  the  interior  of  an  Ananchyte 
Salerite,  and  to  wash  it  with  a  modcratel/  soft  nail-brush  in  a  haud-basin  half  full  of 
<er,  keeping  the  chalk  and  brush  nnder  the  surface,  so  that  the  loosened  particles 
old  all  ftjl  in  the  water.  To  prevent  the  chalk  from  being  worn  into  longitudinal 
rows,  the  part  under  the  brush  should  be  constantly  moved  round.  It  should  also 
looked  at  occasionally,  nith  a  hand  magnifier,  so  that  auy  large  specimens  of  Bryozoa 
I  Foraminifera  may  not  be  destroyed  by  rough  brushing,  but  be  more  carefully  picked 
with  a  needle  or  penknife,  or  separated  by  the  carefid  use  of  the  brush.  When  a 
Icient  quantity  has  been  brushed  down,  the  water  should  be  stirred  and  the  chalky 
tion  poured  away,  or  water  should  be  allowed  to  run  into  and  overflow  the  basiu, 
.il  the  water  remains  dear  over  the  sediment.  'i*he  latter  should  then  be  placed  in  a 
Old-bottomed  cup  or  gallipot,  and  rubbed  gently  with  the  fiugcr  in  water,  until,  by 
ther  washing,  some  more  of  the  chalk  has  been  removed,  when  the  residue  should  b  i 
efnlly  dried  in  an  oven  or  otherwise,  without  the  least  disturbance.  When  dry,  it 
y  be  sifted  and  picked,  but  if  it  be  still '  *  chalky,"  further  manipulation  by  gentle 
)bing  in  water  will  be  necessary,  especially  if  the  chalk-dust  has  been  put  by  for  some 
se  lifter  having  been  prepared.  On  a  large  scale,  chalk  may  be  prepared  by  being 
oken  op  in  a  mortar,  or  roughly  ground  with  a  brick,  stone,  or  roller,  on  a  pavement, 
d  then  freely  washed  in  water,  the  large  fragments  being  excepted. 
The  above,  and  other  instructions  for  "  the  prepaiation  of  clays,  sands,  and  chalk  fcr 
icroscopic  purposes,"  were  given  in  the  first  volume  of  the  *  Geologist,'  1858,  p.  248, 
'  Mr.  Kupert  Jones;  and  iu  the  same  paper,  a  sieve,  with  a  double  cylinder,  and  fitted 
ih  different  zinc  perforated  plates,  was  described  and  figured.  Such  sieves  can  be  had 
Mr.  Snow,  zinc-worker,  50,  Millbank  Street,  Westminster,  at  the  cost  of  about  3«.] 


NOTES  AND   QUERIES. 

DiscovEEY  OF  ANOTHER  Cave  AT  IJpHiLL. — Sir, — It  may  be  interest- 
ig  to  your  readers  to  learn  that  another  cave  has  lately  been  opened  at 
Uphill.  Its  entrance  is  on  the  south  side  of  the  rock,  at  an  elevation  of 
bout  sixty  feet  from  the  base.  Besides  the  usual  stala^itic  breccia, 
ommon  to  the  caves  of  the  Mendips,  this  is  partially  filled  with  an  unctuous 
)ara,  which  is  exceedingly  rich  in  animal  remains.  I  have  obtained  bones 
f  the  wolf,  fox,  wild-boar,  otter,  and  also  the  horns  of  a  stag ;  and,  which 
dds  not  a  little  to  the  interest  of  the  discovery,  several  human  remains 
ssociated  with  them — amongst  others,  a  thign  bone,  part  of  a  frontal 
one,  and  portions  of  the  upper  jaw  with  the  teeth  in  situ,  of  a  human 
dult.  I  have  been  informed  several  crania  have  been  exhumed,  but  in 
onsequence  of  there  being  no  local  museum  in  which  to  deposit  them, 
liey  have  been  removed  to  Oxford.  As  yet  no  trace  of  any  extmct  animal 
^  been  met  with ;  but  should  such  hereafter  be  found,  the  problem  of 
lie  antiquity  of  man  will  meet  an  unexpected  solution.  I  believe  the 
nerit  of  the  discovery  of  this  cave  is  due  to  Mr.  Parker,  of  Oxford,  at 
^hose  expense  the  workmen  are  employed  in  exploring  it. 

I  remain.  Sir,  your  obedient  servant, 

CUABLES   POOLEY. 
^eilon-super-Mare,  August  2oy  1 863. 
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VHS  oxoiioain. 

■a  Tbxohxohus. — **  Tha  teeth  of  the  eeft-hone  ajre  jfireqiiently  fbnnd 

placet  of  the  Aretie  turf-manhee  bordering  on  the  Froien  8m, 

r  are  lo  fresh  that  they  are  sold  in  oomineree  Ibr  ivory.    In  tlie 

Penschin  there  wan  one  of  theee  teeth  dug  oat  tliat  waa  8|  Ihi.  in 

and  another  in  Kamtchatka  weighing  6|  lbs.  (P.  Nordmnmn^ 

A  tooth  of  a  bluish  oolomr  was  found  at  the  moatn  of  the  TagiL'' 

ct  from  Georgi,  (Nat.  Hist.  Bussia) '  Beschreibong  dea  Boaii«3in> 

vol.  iii.  p.  691,  by  S.  J.  M. 

J  Dbpobit  at  Nbw  Ibbbia. — The  rock-salt  at  this  place  in  Loiusians 

most  extensive  and  wonderftd  description,  and  of  great  pori^.  One 

in  account  says : — "  Imagine  the  granite  quairy  of  Massachusetts, 

larble  quarry  of  Vermont,  to  be  solid  deposits  of  nure  rock-salt, 

^  d  transparent  as  so  much  clear  white  ice  in  one  solia  inexhaustible 

*^  derlying  the  earth,  and  yon  will  then  acquire  an  imperfect  idea  of 

.  ness  of  this  salt  formation." 

^  BAL  FoBiiATiOK  OF  Gabbohatb  OF  SoDA. — Jn  the  '  Pharmaceutinl 

'  for  July,  Dr.  Haines,  of  Grant  College,  Bombay,  g^iTesaa  aceonnt 

istural  production  of  carbonate  of  aoda  in  the  neighbourhood  of 

'^  ^  It  occurs  in  the  form  of  irregular,  colourless,  PAray  erystalline 

S  d  apparently  of  two  distinct  portions :  one  a  bnUiant,  confusedly 

V:  I  ne  mass,  amongst  which  tiie  angles  of  cubical  erystals  could  tie 

§  £  d  ;  the  other,  a  white  amorphous  substance,  of  a  greasy  fed  sad 

Y  ^  dour,  very  similar  to  crude  Dorax.    By  analysis,  the  compositioa 

S  A           Neatnl  earbonate  of  soda 61*05 

H^  S  Common  salt,  with  traces  of  sulphate  of  soda  and 

^  S  chloride  of  maniefcHim  •...••••  21*94 

S  I           "Water  and  organic  matter 19*68 

J^^            Sand 4-85 

S  ®  10000 

^  s  lin  Play  fair,  Assistant  Political  Besident  at  Aden,  states  that  this 

^  .§  CO  is  found  all  along  the  coast  to  the  east  of  Aden  to  an  extent  of 

00  g    ten  miles,  and  its  quantity  is  practically  unlimited.     It  is  usually 

2  ,^  II  hollows  behind  (or  beyond)  high- water  mark  to  which  the  sea- 

'^  ^  las  access  by  percolation.     There  is  no  demand  for  it  at  present, 

^  le  months  ago,  sixty  to  seventy  camel-loads  a  day  were  brought 

■*"  en,  and  met  with  a  ready  sale  at  2i  rupees  per  ten  maunds  (equal 

tf  (hillings  a  hundredweight).     The  only  use  made  of  it  is  to  mix  i^iil^ 

1  )  increase  the  pungency  ;  rarely,  too,  it  is  used  for  washing  clothes, 
a  riously  called  by  the  Arabs  Dukdukuy  Hurka^  and  Kara, 

5  I  the  valuable  paper  published  by  Mr.  H.  J.  Carter  in  the  Trans- 

2  of  the  Bombay  Branch  of  the    Royal  Asiatic  Society,  on  the 
^  ^r  Qf  Arabia,  it  appears  that  the  whole  of  the  south-cast  coast  of 

froni  Eus-al-Haa  to  Bab-ul-Mandib,  is  capped  with  nummulitic 
^  le,  pierced  at  frequent  intervals  with  basaltic  effusions,  and  in 
laces  elevated  so  as  to  form  lofty  and  abrupt  cliffs,  in  w  hich,  bc- 
he  limestone,  other  formations  are  visible.  As  a  result  of  this  for- 
the  shingle  on  the  coast  consists  mainly  of  limestone ;  and  althou;;h 
ific  description  of  the  coast  immediately  to  the  east  of  Aden  has 
i-en,  there  is  no  reason  to  doubt  that  the  same  peculiarities  prevail 
It  is  then  to  the  percolation  of  sea-water  through  a  stratum  of 
its  of  limestone  that  we  must  attribute  the  production  of  the  car- 
of  soda,  by  which  percolation,  probably,  a  partial  interchange  of 
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elements  has  been  effected  between  the  chloride  of  sodium  and  the  car- 
bonate of  h'me,  giving  rise  to  the  formation  of  chloride  of  calcium  and  car- 
bonate of  soda.  It  has  been  long  suspected  that  the  natural  production  of 
carbonate  of  soda  was  dependent  on  the  presence  of  carbonate  of  lime,  and 
was  brought  about  somewhat  in  this  way;  but  what  the  conditions  are  under 
which  the  separation  of  the  carbonate  of  soda  from  the  chloride  of  calcium 
is  effected,  without  allowing  the  former  to  exert  its  ordinary  converse 
action  upon  the  lime-salt  and  reproducing  carbonate  of  lime,  is  a  question 
Uiat  would  form  a  very  interesting  subject  of  scientific  inquiry.  This 
is,  I  believe,  the  first  time  that  the  natural  production  of  alkali  from  sea- 
water  itself,  without  organic  agency,  has  been  observed. 

It  is  hardly  probable  that  the  production  of  carbonate  of  soda  in  this 
way  is  hmited  to  a  few  miles*  distance  from  Aden.  As  the  shore  is  so 
Tery  similar  along  the  whole  1125  miles  which  form  the  south-east  coast  of 
Arabia,  there  is  a  reasonable  expectation  of  finding  it  at  many  places  else- 
where ;  and  an  article  so  much  in  request,  so  easily  procured,  and  with 
water-carriage  close  at  hand,  might  yield  a  fair  amount  of  profit  to  an  en- 
terprising shipper  who  should  collect  or  purchase  it  upon  the  spot. 

XiAKB  OUPBBIOH  SiLVEB. — The  silvcr  found  at  Lake  Superior  is  native, 
and  is  the  most  extraordinary  metallurgical  paradox  yet  discovered,  in 
which  nature  has  shown  that  she  can  completely  surpass  art.  It  is  found 
in  large  quantities  in  the  native  copper  mines  of  that  district.  The  com- 
binations of  the  silver  with  the  copper  present  most  varied  forms ;  in  some 
instances  the  native  silver  is  found  running  through  a  mass  of  native  cop- 
per in  veins  of  varied  thickness,  like  veins  in  marble ;  at  other  times  it  is 
found  attached  to  masses  of  copper,  in  many  beautiful  floriated  forms  of  a 
large  size  and  sometimes  resembling  the  stumps  of  old  trees,  and  fre- 
quently covering  the  whole  surface  of  a  mass  oi  copper  on  all  its  sides  to 
a  considerable  thickness,  and  presenting  most  beautiful  forms  in  cubes, 
prisms,  and  four-sided  pyramids,  which  appear  as  though  the  whole  mass 
of  copper  had  been  thickly  electrotypea  with  the  precious  metal.  Its 
rarieu  forms  and  its  extreme  purity,  although  in  conjunction  with  the 
copper,  renders  it  a  subject  of  the  greatest  curiosity,  both  metals  having 
been,  some  think,  subjected  to  a  heat  that  must  have  been  equal  to  a  re- 
finer's smelting-heat,  and  yet  the  metals  are  each  found  in  perfect  purity. 
In  all  the  mass  of  copper  of  this  vast  district,  silver  is  associated  with  it 
to  a  greater  or  less  degree,  but  not  in  sufficient  quantity  to  pay  for  its  se- 
paration. The  rock  in  which  the  silver  of  this  district  most  abounds  is  an 
amygdaloidal  trap  of  a  very  compact  nature.  The  miners  of  this  district 
for  many  years  considered  tlie  native  silver  as  a  perquisite, — as  they  used 
to  say  they  were  employed  to  mine  for  copper  and  not  for  silver ;  there- 
fore the  proprietors  rarely  used  to  ^ot  the  silver,  but  the  miners  always 
had  an  abundance.  This  state  of  tuings  now  no  longer  exists,  and  the 
proprietors  get  a  large  share  of  this  valuable  production. 

In  a  contribution  to  the  'Washoe  Times,'  Mr.  J.  B.  Truckee  states  that 
he  had  the  most  valuable  collection  from  the  Superior  mines  in  Europe, 
which  he  was  solicited  by  the  commissioners  for  mines  and  minerals  to 
place  in  the  Paris  Exhibition  as  an  illustration  of  the  productions  of  the 
mines  of  Lake  Superior,  they  undertaking  to  return  the  collection  intact 
when  the  Exhibition  closed ;  but  at  the  time  when  he  looked  for  its  return, 
he  was  waited  upon  by  two  gentlemen,  who  came  from  the  Emperor  of 
France,  to  request  tluit  the  collection  might  remain  at  the  School  of  Mines 
in  Paris.  As  Mr.  Truckee  considered  this  school  the  first  of  its  class, 
he  consented  to  his  collection  remaining  there. 

In  this  collection  there  are  crystals  of  pure  native  copper  in  clusters  of 
perfect  cubes,  to  which  arc  attached  floriated  native  silver. 
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PROCEEDINGS  OF  GEOLOGICAL  SOCIETIES. 

Geological  Socibtt. — June  17M. — 1.  "  On  the  Eelaiiont  of  the  Cio- 
manv  Sandstones  containing  Jleptilian  Footpnnta."  By  the  Ber.  Gsotks 
Gordon,  LL.D.,  and  the  Bey.  J.  M.  Joass.  With  an  Introduction  by  Sir 
£.  I.  Murchison. 

In  the  introduction  Sir  IL  I.  Murchison  gare  a  sketch  of  the  geology  of 
the  Tarbatness  promontory,  which  is  compMed  of  variously  coloured  isiid- 
Rtones,  having  a  conformable  dip  to  the  N.W.  In  theee  strata  the  anthon 
had  found  footprints  (of  animals  believed  to  be  BCTtiles)  similar  to  thon 
found  in  the  sandstones  on  tlie  coast  of  Elgin ;  ancf  it  was  therefore  den- 
rablo  to  prove  whether  these  rooks  really  belonged  to  the  Palnoame  seriea, 
or,  as  some  geologists  suppose  with  regard  to  the  Elgin  sandstones,  to  the 
Trias.  In  order  to  solve  this  problem,  if  possible,  the  Sev.  Mr.  Josm 
made  a  careful  survey  of  the  coast  from  Geanies  to  Tarbatness  Ughthoofe, 
and  round  along  the  north  shore  of  the  promontory  to  the  inlet  at  lover, 
and  found  a  conformable  succession  between  the  unaoubted  Old  Bed  Sand- 
stone of  Geanies  and  the  track-bearing  sandstone  of  Tarbatness. 

The  fiev.  Dr.  Gordon  gave  a  description  of  the  various  tracks ;  Hie 
smaller  kind  are  referred  oy  him  to  an  unknown  Crustacean  ;  the  Isrger 
and  more  definite  impressions,  however,  he  considered  to  be  the  footstm 
of  some  kind  of  reptile.  He  also  stated,  as  confirmatory  of  the  "  Old  Kea** 
age  of  the  beds,  thac  the  Oolitic  beds  of  Shandwick  are  unoonformsble  to 
the  Old  lied  Sandstone. 

2.  "  On  some  Tertiary  Shells  from  Jamaica."  By  J.  Carriek  Moore, 
Esq.  With  a  Note  on  the  Corab,  by  P.  Martin  Duncan,  M.B.  London ; 
ancl  a  Notice  of  some  Foraminifcra,  by  Professor  T.  Bupert  Jones. 

An  examination  of  seventy-one  species  of  Tertiary  Mollusra  from  Js- 
maica,  mostly  collected  by  the  late  Mr.  Barrett,  showed  that  twelve  are 
still  livincf,  and  that  twenty-eight  are  common  to  the  Tertiary  beds  of  Ja- 
maica and  St.  Domingo.  The  same  relation  between  those  deposits  had 
been  found  to  exist  by  Dr.  Duncan  throuj^h  a  comparison  of  tlie  corals. 
The  **  Pacific  "  aflinity  of  many  of  these  shells  and  corals  was  noticed  a« 
confirmatory  of  a  conclusion  arrived  at  by  the  author  in  a  former  paper ; 
and  it  was  shown,  from  the  occurrence  of  Tertiary  beds  on  the  Panama 
Isthmus  at  a  height  of  250  feet  above  the  sea,  that  the  complete  separation 
of  the  Atlantic  and  Pacilie  Oceans  did  not  take  place  until  after  the  com- 
mencement of  the  Tertiary  period.  The  distribution  and  affinities  of  the 
Nummulina  and  Orbitoides  were  described  by  Professor  Jones,  and  those 
of  the  Corals  by  Dr.  Duncan. 

3.  "  On  the  Geology  and  Mineralogy  of  a  part  of  Borneo."  By  M.Cor- 
nelius de  Groot. 

A  collection  of  specimens  from  Borneo  and  Java,  presented  by  the 
author  to  the  Museum  of  Practical  Geology,  was  accompanied  by  some 
explanatory  notes,  in  which  it  was  stated  that  the  steam-coal  of  Borneo 
underlies  the  Nummulitic  formation,  and  probably  belongs  to  the  "  litngt* 
Suessonien  **  of  D'Orbigny.  The  occurrence  of  tin  in  steam-works,  and 
as  veins  in  granite,  at  several  places  in  the  western  portion  of  Borneo  and 
the  islands  of  Blitong  and  Bauka,  was  particularly  described,  as  well  ^ 
the  presence  of  ores  of  copper  and  manganese.  Some  Tertiary  fossils  from 
Borneo  and  Java  were  also  noticed. 

4.  "  Description  of  a  new  Fossil  Thecidium  from  the  Miocene  Beds  of 
Malta."     By  J.  Denis  Macdonald,  Esq. 

Amongst  the  many  fossils  occurring  m  the  lower  part  of  the  Calcareous 
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le  of  Malta  is  a  small  Theeidlam,  nearly  allied  to  T,  Mediterranea, 
;h  smaller  than  that  species,  and,  on  close  inspection,  having 
d  very  decided  specific  distinctions.  Mr.  Macdonald  gave  a  de- 
escription  and  figures  of  this  new  species,  and  proposed  for  it  the 
Theeidium  Adamtii,  • 

^n  the  Sandstones  and  Shales  of  the  Oolites  of  Scarborough,  with 
tons  of  new  Species  of  Fossil  Plants.*'  By  J.  Leckenby,  Esq. 
rue  position  of  the  well-known  plant-bed  at  Gristhorpe  Bay,  be- 
grey  limestone,  was  first  pointed  oat  by  Professor  Williamson, 
rwards  by  Dr.  Wright ;  and  Mr.  Leckenby  showed  that  all  the 
itherto  referred  to  the  Upper  Sandstone,  Shale,  and  Coal,  belong 
jOwer  Sandstones  and  shales,  but  few  plants  haying  been  found 
rue  Upper  Sandstones  and  shales  OTerlying  the  grey  limestone, 
lor  gavd  lists  of  fossil  plants  occurring  in  the  two  sets  of  strata, 
as  of  those  occurring  at  the  separate  localities ;  and  he  oon- 
)y  describing  some  new  and  some  imperfectly  known  species  of 

L  Monograph  of  the  Ammonites  of  the  Cambridge  Greensand." 

leeley.  Esq, 

ccavations  in  the  Upper  Greensand  of  Cambridge  hare  furnished 

ley  with  an  opportunity  of  examining  a  great  number  of  specimens 

linerent  species  of  Ammonites  occurring  in  that  formation,  and  he 

imunieated  the  results  of  his  examinations  to  the  Society,  giving 

descriptions  of  the  species. 

)n  a  new  Crustacean  from  the  Glasgow  Coal-field."    By  J.  W. 

i)sq. 

•revious  paper  the  author  collected  together  what  was  known  of 

Turous  Urustaceans  of  the  British  Coal-fields;   since  then,  Mr. 

kUssell  has  discovered  a  new  species,  remarkable  on  account  of  the 

[es  being  larger  than  the  antennse,  and  which  Mr.  Salter  now  de- 

n  detail. 

^n  the  Occurrence  of  a  Bituminous  Substance  near  Mountgerald, 

I."    By  Dr.  G.  Anderson. 

?ction  exposed  by  some  deep  cuttings  for  the  Boss-shire  Bailway, 

^8  north  of  Dingwall,  exhibits  a  grey,  micaceous,  and  almost  hori- 

onglomerate,  traversed  by  fissures  containing  a  black  bituminous 

;e,  which  the  author  stated  might  have  infiltrated  down  from  a  bed 

linous  schist  whicli  apparently  overlies  the  conglomerate. 

)n  the  Occurrence  of  Albertite  at  Mountgerald,  Scotland."   By 

ackeuzie,  Esq. 

king  a  drain  on  a  farm  near  Mountgerald,  a  fissure  was  discovered 

)ntaincd  a  bituminous  substance  very  similar  to  the  Albertite  of 

"unswick ;  a  deposit  of  a  similar  nature  was  also  discovered  in 

a  cutting  through  **  The  Crag,"  near  Mountgerald.     The  author 

d  the  stratigraphical  and  lithological  characters  of  the  rocks  met 

making  this  cutting,  and  stated  that  as  many  as  thirty-six  veins 

Qg  this  mineral  were  passed  through. 

On  the  Occurrence  or  Bocks  of  Upper  Cretaceous  Age  in  Eastern 

•    By  Dr.  T.  Oldham. 

g  the  years  1851-52,  the  author  examined  the  rocks  of  the  Xhasi 

.  Eastern  Bengal,  and  made  a  coUection  of  the  fossils  occurring 

These  fossils  were  mostly  from  a  Nummulitic  Limestone,  and  were 

^  of  Eocene  date;    but  some  were  obtained   from  a  sandstone 

ing  this  limestone,  and  appeared  to  be  of  Cretaceous  rather  than 


I 
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Tertiary  age.  Unfortunately  they  were  lost  during  their  transmission  to 
Enj^land  ;  tbut  the  author  gave  a  list  of  genera  and  of  some  species  since 
obtained. 

Manchesteb  Geological  Socibtt. — June  30M. — Mr.  Joseph  Goodwin 
rosenfed  to  the  Society  two  specimens  of  shale ;  one  from  the  Jet  Amber 

line,  Huughton,  containing?  minute  shells  of  Anthracosia,  and  the  other 
from  the  Peacock  Mine,  Hyde,  containing  beautiful  specimens  of  femi 
(Pecopteris),  etc.  A  vot«  of  thanks  was  passed  to  Mr.  Goodwin  for  bis 
donation. 

A  collection  of  fossil  fishes,  consisting  of  Mogalichthys,  Kelodos,  etc., 
from  the  roof  of  the  Spanish  Juice  or  Half-yard  Mine  at  Carr  Enol, 
near  Oldham,  was  presented  by  Mr.  John  Butt^rworth,  of  Moorside, 
Oldham.  Mr.  Wilde,  of  Moor  Edge,  sent  for  exhibition  a  fossil  plant 
found  in  the  sandstone  at  Oldham  Edge,  wliich  he  thinks  proves  that 
Halonia  is  but  the  root  of  Lepidodendron  This  connection  of  thet«o 
plants,  Mr.  J.  8.  Dawes,  F.G.S.,  of  Smcthwick  House,  asserted  he  luid 
proved  many  years  since. 

The  paper  read  was  **  On  the  Effect  produced  on  Rowley  Kag  by  Heat, 
and  the  practical  Application  of  its  Products  to  useful  Purposes,"  by  Mr. 
J.  Plant. 

The  author's  object  was  to  give  an  opportunity  for  the  examination  of  i 
series  of  specimens  which  were  obtained  from  Mr.  Henry  Adcock,  the  in- 
ventor and  patentee  of  the  Basaltic  Stone  Works  at  Oldbury,  Worcester- 
shire ;  these  works,  and  nearly  all  similar  works  for  the  conversion  of 
basalts  and  vitreous  slags  to  ornamental  purposes, having  been  discontinued, 
opportunities  will  consequently  rarely  occur  for  the  examination  of  the  in- 
teresting results  of  these  experiments. 

The  question  as  to  the  changes  which  heat  has  effected  in  the  constitu- 
tion  and  crvstallization  of  certain  igneous  rocks  has  ever  been  one  of  ffr^a^ 
interest  to  the  geologist ;  and  with  a  view  tt)  explain  certain  theories  upm 
th(*  eohimnnr  strueture  and  prismatic  form  of  basalt,  as  observed  generally, 
but  more  es])ecially  at  the  Giant's  Causeway,  Staflfa.and  the  liillat  Kowhy 
Itei^is,  experiments  were  conducted  as  early  as  the  year  1804,  bv  Mr. 
Grei^ory  Watt ;  which  experiments  est^iblishedthe  fact  that  basalt  andtr;'!> 
were  igneous  rocks,  and  that  the  columnar  structure  of  basalts  could  bi» 
experiiiientally  produced  under  certain  conditions  of  heat  and  pro?sur?. 
Kov\ley  Kai?  has  been  described  by  Senft  as  Melaphyre,  an  indistijicllv 
mixed  rock,  intermediate  between  ordinary  greenstone  and  black  basalt,  of 
dirty  greenish-brown,  liard  and  tough  in  a  fresh  state,  having  a  ajR'citi'- 
gravity  of  2*85,  and  a  composition  of  silica.  55  ;  alumina,  25  ;  oxides  of 
iron  and  manganese,  12;  lime,  8;  soila,  0  :  and  inappreciable  amounts  of 
potash  and  magnesia.  Mr.  Watt  fused  7(K)  cwt.  of  this  material,  and  kept 
it  in  a  furnace  several  days  after  the  fire  was  lowered.  It  fused  iuto 
a  dark -coloured  mass,  of  a  vitreous  character,  with  less  heat  than  was 
necessary  to  melt  iron  ;  and  a  portion  which  was  taken  out  whiKt  the  ma>5: 
was  in  fusion,  and  cooled  quickly,  became  perfectly  glassy.  As  refrigera- 
tion proceeded  in  the  mass  it  became  changed  into  a  stony  substance,  ami 
globules  a])j)eared  ;  these  enlarged  till  they  pressed  laterally  against  each 
oiher,  and  became  converted  into  polygonal  ])ri8ms.  The  most  important 
result  observed  was  the  formation  of  spheroids,  sometimes  extending  to  a 
diameter  of  two  inches.  Thev  were  raciiated  with  distinct  fibres,  in  somf- 
what  concentric  layers  ;  but  the  centres  of  most  of  the  s])heroids  became 
perfectly  compact  before  they  attained  the  diameter  of  half  an  inch.  This 
structure  gradually  pervaded  the  whole  body  of  the  spheroid.     A  con- 
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inuation  of  the  temperature  speedily  induced  another  chan^jre  ;  the  texture 
>f  the  cooling  material  became  more  granular,  it8  colour  more  grey,  and 
>he  brilliant  points  larger  and  more  numerous.     These  brilliant  molecules 
irranged  themselves  in  regular  forms,  and  finally  the  whole  mass  became 
lerrfluied  with  thin  crystaUine  laminfe.     Mr.  Watt  applied  these  facts  in 
»xplanation  of  the  globular  structure  which  is  observed  in  decomposing 
Mualtic  rocks ;  but  as  similar  experiments  have  been  often  repeated,  the 
■esulta  are  familiarly  known  to  every  geologist,  and  need  not  be  further 
kUaded  to  in  this  paper.     Sir  James  Hall,  in  1805,  conducted  experiments 
lliistrating  the  crystalline  arrangements  and  texture  assumed  by  basaltic 
"ocks  when  fused  and  cooled  under  high  pressure.   He  established  the  fact 
Jiat  moat  rocks  of  presumed  igneous  origin,  when  fused,  yielded  different 
iroducts  according  to  the  differences  in  the  amount  of  pressure  under 
rliich  they  were  cooled.    Thus,  when  the  rate  of  cooling  was  rapid,  they 
brmed  a  black  amorphous  glass ;  and  when  the  cooling  was  slow,  a  strong 
nafla  with  a  granular  structure.    The  same  materials  yielded  the  most 
liasimilar  products, — a  fact  that  is  of  the  greatest  importance  in  reference 
x>  the  study  of  the  nature  of  eruptive  rocks,  and  of  the  metamorphic  action 
irluch  they  occasion.    These  discoveries  were  chiefly  valuable  from  their 
philosophical  bearing  upon  contested  points  in  the  science  of  geology  ;  and 
it  was  not  until  the  year  1846  that  any  attempt  was  made  ta  turn  them  to 
%  practical  and  economical  value.    At  that  time,  acting  upon  the  res  alts  of 
lome  experiments  which  had  been  made  upon  the  Continent,  a  Mr.  Jean 
Michel  Borgognon  took  out  a  patent  in  England  for  the  manufacture  of 
articles  of  utility  in  what  he  termed  artificial  basaltic  lavas.     His  inven- 
tion claimed  the  discovery  of  operating  upon  stony  substances,  but  chiellv 
Dpon  the  vitreous  slags  from  iron  furnaces.     These  wore  fused  at  a  high 
temperature,  and  run  into  moulds  of  cast-iron  or  refractory  clay,  the 
moulds  being  heated  in  the  interior  by  means  of  a  powerfiil  flame,  kept  up 
by  a  blast.    Colouring  matter,  from  the  oxides  of  iron  and  other  metals, 
was  mixed  with  the  fused  materials,  and  great  diversity  and  beauty  was 
thereby  obtained  in  the  vitreous  ornaments.    It  does  not  appear,  however, 
that  any  great  application  of  his  patented  lavas  was  made  in  England.    In 
the  year  1851  Mr.  Henry  Adcoct,  a  civil  engineer,  of  Oldbury,  took  out 
the  first  patent  for  the  production  of  bricks,  tiles,  pipes,  etc.,  from  the  fused 
trap  of  Kowley  Eegis.     This  gentleman  had  been  led  to  the  application  of 
this  material  from  experiments  which  he  had  commenced  in  the  year  183 1. 
He  then  fused  some  Kowley  Kag  in  a  common  kitchen-fire ;  and  bein^  inu(rh 
impressed  with  the  beauty  of  the  black  glass  as  it  fell  on  the  hearth,  he 
l>erceived  that  it  might  probably  possess  great  practical  value.     He  ob- 
tained the  use  of  a  reverberating  furnace,  and  conducted  his  experiments 
upon  a  larger  scale.     In  1851  a  patent  was  obtained,  in  which  the  inventor 
claimed  for  his  discovery  the  melting  the  stony  material  known  as  Basaltic 
Trap,  Kowley  Bag,  or  Whinstone,  and  running  the  same  when  in  a  fluid 
state  into  moulds.     Tiie  materials  were  heated  in  a  reverberating  furnace, 
either  at  the  bottom  or  in  crucibles,  and  then  cast  into  cast-iron  moulds 
put  together  with  iron  cramps.     The  fused  trap  was  run  into  the  moulds, 
"when  Both  were  brought  into  a  state  of  wiiite  heat.     If  it  were  intended 
to  give  a  polished  surface  to  the  casting,  the  cast-iron  mould  wus  highly 
polished  and  coated  with  plumbago,  also  highly  polished.     If  the  fused 
laaterials  were  allowed  to  cool  at  a  gradual  and  slow  rate  of  cooling,  the 
result  was  a  hard  stony  rock,  scarcely  to  be  distinguished  from  the  original 
^np  from  Bow  ley  Begis ;  but  a  less  degree  of  heat,  with  a  quicker  rate  of 
cooling,  caused  the  materials  to  assume  the  appearance  of  a  mixed  marble ; 
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arid  A  rnpi<1  rnto  of  cooling  produced  a  black  ^laaay  substance,  quite opaqne, 
unless  it  WHH  cast  vory  thin,  and  tlien  it  became  KeTDi-tran9paiient.    If  it 
uerc  desired  to  run  tlie  fused  niatcriali»  more  auickly,  a  flux,  such  as  soda, 
eilt'ctcd  Kuch  a  roHult .    The  praclica]  utility  of  tois  inveution  became  widrij 
knovin,  and  an  extenMive  application  of  it  was  made  in  ornaments  of  an 
architectural  chiinicter,  mantelpicccH,  window-sills,  window-heads,  itrini; 
coMrt«(>K.  cn])ital.s  of  coluinu8,  and  monumental  slabs,  which  were  all  cut 
fr(»ni  l^)^^ley  Ka^  ;  and  thcHc,  from  the  almost  imperishable  nature  of  the 
material,  are  likely  to  endure  for  ages.     For  reasons  which  it  is  not  nece*- 
ftary  to  ntate,  the  Morkrt  did  not  lon^  continue,  and  have  since  been  taken 
down.     In  lsr>2  Mr.  W.  (j.  Kiliott,  Blisworth,  took  out  a  patent  for  the 
maniifaelurt*  of  ])i])es  and  other  articles  from  mixed  brick  clay,  limestooe, 
irouHtonc,  and  oyHter-Khclls.    The  product  was  a  fp^enish-bbek  vitreou 
material  when  run  into  })rcss-moulds  and  afterwards  anuealed.     There  ii 
very  litth*  diilerenee  between  this  a])pIicntion  and  that  of  Mr.  Borgognon, 
an((  it  a(hled  nothing  which  was  not  well  known  in  the  efi*ects  of  heat  upon 
minernlH.   1  n  1K5L  a  patent  was  taken  by  Mr.  J.  T.  Chance,  of  Birmingham. 
claiininK  ini})rovenK'ntK  in  the  manufacture  of  articles  from  the  mmeral 
called  K'mley  Ha^.  in  which  the  principal  discovery,  in  addition  to  what 
had  been  known  of  its  fusibility  and  of  its  adaptation  for  casting  in  moulds, 
was.  that  the  fustul  mineral,  unlike  cast-iron,  was  capable  of  being  rolled 
or  jiressed  into  the  form  of  slabn,  sheets,  bars,  and  rods,  all  cither  wiiU 
plain  or  raised  ornamental  surfaces.    In  fact,  it  could  be  treated  in  the 
sanu>  nuinner  as  plate-^lass  and  some  of  the  ductile  metals ;  but  articles 
manufactured   in  this  \^ay  required  to  be  subjected  to  the  process  of 
annealing;.     Another  discovery  was  made  about  this  time,  in  which  it  was 
shown  that  it  was  ])osHilile  to  mix  a  quantity  of  coloured  j^lass  with  the 
fused   KoM  ley  Hnj;,  for  the  specific  gravity  of  basalt  and  common  ^la^s, 
M  hen  in  a  state  of  fusion,  are  nearly  alike,  and  advantage  was  taken  of  this 
to  nrodiK'c  slwrts  <if  the  material  which,  \^hen  polished,  resemble  the  rieh 
and  lH':intiruIly-(M)|<»ureil  serpentines  of  C\)rn\vall.     In  fact,  there  was  no 
limit  to  tlu'  varirtv  which  eould  have  been  obtained  bv  the  admixture  of 
thrsr  two  and  other  substances,     the  only  point  of  any  scientific  intercut 
in  the  matter  beini;  that,  the  two  materials  diil  rot  chcmicallv  combine,  c^ca 
with  the  ^reatrst  amount  of  care  and  skill.     They  were  only  mechanioally 
nii\<'d  tom»ther,  and  the  residt  is  well  shown  in  the  specimens  upon  the 
table.     In  1855  Mr.  Ciiance  and  Mr.  Adcock  took  out  a  further  patent  for 
in)])roven)('nts  in  casting  articles  from  the  sla^xs  of  iron  furnaces,  but  this 
cliieily  n-hitcd  to  the  machinery  and  method  of  casting  in  sand  moulds  in 
]ilace  of  the  iron  moulds  first  used  by  Mr.  Borj{ognon  ;  and  since  this 
date  no  t'urther  tlisroveries  appear  to  have  been  made  in  the  practical  appli- 
cation of  the  basalts  and  traps  for  economic  purposes,  or  in  the  aid  of  the 
decorative  arts. 

The  si)e(?inieiis  exhibited  by  the  author,  in  illustration  of  his  paper,  were 
obtained  tVom  Mr.  Atleork,  the  inventor  and  proprietor  of  the  B:isaliic 
Stone  Works,  at  Ohlbury,  AVorcestcrshire,  after  the  works  were  discon- 
tinued ;  iianielv,  Kowley  JJa^  in  its  natural  state;  a  shining  opaque 
glass — artilicial  obsidian — the  connnon  result  of  the  Itowley  Kag  whca 
cooled  very  ipiiekly  ;  speeinien  showing  the  conchoidal  fracture,  which  is 
common  to  the  fused  as  well  as  to  the  natural  state  of  the  Kowley  J^ag; 
Hpecimens  showing  ditlerent  amounts  of  recrystaUization  in  accordance 
Diith  the  rates  of  cooling  (in  one  the  greatest  degree  of  change  ever  ob- 
tained was  shown,  other  than  its  entire  conversion  into  basaltic  stone) ;  a 
specimen  showing  that  in  some  instances  the  recrystaUization  takes  place 
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in  bands ;  a  casting  of  part  of  an  ornament,  exhibiting  its  perfect  recon- 
reraion  to  the  Kowlej  Hag ;  a  specimen  broken  from  a  large  mass  of  the 
redystallised  basalt ;  specimen  resembling  a  natural  vesiculated  lava 
[when  fused  the  Bow  ley  Itag  is  very  viscid,  therefore,  if  a  piece  of  wood, 
coal,  or  any  other  substance  which  will  ^ive  off  gas  be  plunged  into 
it,  tiie  escaping  gas  will  produce  this  vesiculated  structure) ;  specimens 
from  the  bottom  of  the  iiimace,  in  which  the  quartz  gravel  lining  the  fur- 
nace has  become  embedded  in  the  melted  lava  (these  are  very  similar  to 
the  toadstones  and  amygdaloid  porphyries  frequently  met  with  in  basaltic 
districts) ;  a  portion  of  the  congealed  coating  which  is  instantaneously 
formed  in  the  ladle  used  in  pouring  the  melted  matter  into  the  moidd 
(this  ia  very  similar  to  the  crust  which  is  observed  on  flowing  lava  from  a 
Tolcano,  and  in  a  great  measure  preserves  the  under  mass  from  cooling 
quickly  ;  it  was  turned  to  advantage  in  casting,  as  the  fused  basalt  would 
remain  for  more  than  an  hour  in  the  ladle  when  thus  coated,  and  experience 
taught  the  workman  that  fused  metal  so  retained  made  castings  ot  a  supe- 
rior character ;  when  a  ladle  was  once  coated  to  the  thickness  of  half  an 
inch  it  gained  comparatively  little  in  thickness,  even  when  refilled  three  or 
four  times) ;  polished  specimens  of  Mr.  Chance's  rolling  of  the  obsidian  glass 
from  f  of  an  inch  to  f  thick,  used  as  a  substitute  for  roofing  slates, 
Bath  tiles,  and  inlaid  work  for  halls  (these  sheets  were  rolled  8  feet  long 
bj  3  feet  8  inches,  and  were  readily  cut  into  lengths  with  a  glazier's  dia- 
mond; some  were  coloured  by  a  mixture  of  glass;  one  had  a  design 
engraved  upon  the  polished  surface  by  means  of  fluoric  acid,  showing  its 
adaptability  for  this  character  of  decoration ;  one  had  a  large  percentage 
of  glass  and  was  coloured  by  a  metallic  oxide) ;  artiflcial  obsidian,  cast  in 
a  cold  iron  mould  ;  another  specimen  cast  in  a  heated  iron  mould  ;  part  of 
an  obsidian  pipe,  cast  in  a  heated  iron  mould ;  another  pipe  cast  in  a  damp 
sand  mould  ;  a  hollow  column,  6  feet  high,  7  inches  diameter  (I  inch  thick 
of  this  resisted  a  pressure  of  300  tons;  a  pipe  4  inches  in  the  bore 
and  i  an  inch  thick  resisted  an  hydraulic  pressure  of  220  pounds) ;  artificial 
obsidian,  with  fine  conchoidal  fracture ;  three  specimens  of  artificial  ob- 
sidian. 

Signor  Berruti,  of  the  Eoyal  Geological  Survey  of  Italy,  said  that  in 
the  course  of  his  geolo;i[ical  researches  he  had  been  in  different  volcanic 
districts  where  rocks  occurred  resembling  the  specimens  on  the  table  ;  he 
had  had  frequent  opportunities  of  examining  streams  of  lava  which  showed 
all  the  varieties  of  texture  from  compact  basalt  to  those  of  obsidian  and 
pumice.  What  he  had  seen  made  him  quite  agree  with  the  views  expressed 
m  Mr.  Plant's  paper.  In  the  neichbourhood  of  a  volcano  might  be  seen 
rocks  of  considerable  thickness  which  at  the  top  consisted  of  obsidian  or 
volcanic  glass,  lower  down  the  texture  was  of  a  auUer  and  more  earthy  or 
stony  character,  and  lower  still,  where  the  mass  must  have  been  a  long 
time  in  cooling,  it  was  very  similar  to  basalt  or  Eowlcy  Rag,  being  hard 
and  of  a  sub-crystalline  texture.  It  appeared  qiiite  clear  that  parts  of  the 
same  mass  of  lava  becam:  a  compact,  stone-like  basalt  when  cooled  slowly, 
and  other  parts,  when  cooled  rapidly,  became  obsidian ;  for  near  Naples 
a  stream  or  lava,  which  had  flowed  into  the  sea,  was  converted  into  obsi- 
dian where  it  had  been  immersed  in  the  water  and  quickly  cooled ;  whereas, 
on  the  land,  where  the  lava  had  cooled  slowly,  it  had  become  more  crystal- 
line and  approximated  in  texture  to  basalt, — the  material  being  evidently 
similar  in  ooth  instances.  In  Italy  an  attempt  had  been  made  to  turn  it 
to  some  use,  and  to  a  certain  extent  the  experiments  had  been  attended 
K  ith  success.    At  the  same  time  it  was  uot  yet  considered  that  the  succcma 
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xkiXH  roTn](1ote.  }\o  did  not  consider  that  the  moulded  omamenta  minn- 
thrturcd  Ironi  fused  ba8ult  liad  a  tendency  to  decay  or  become  deoompoMd 
iiy  fxjHisurt'  to  tlie  atmoHnlnTc.  He  Wfieved  tliejr  would  be  found  verr 
duriiMc  when  \\»vx\  in  buildings.  Mr.  Atkinson  a^ked  if  in  the  iKettioD  of 
a  IumI  of  liivu,  for  intttun(*e  of  the  depth  of  15  or  2<J  feet  (or  of  the  heicht 
of  tliJK  nioni).  the  ]ow<>8t  portion  which  had  sustained  the  );:reate«it  pn-Mure, 
or  the  pnrt  which  hud  hccii  longest  in  cooling,  ever  assumed  a  crv^taUine 
Hliucturc  HJniiiiir  to  f;ranitcF  Si^nor  Bcmiti  re]>lied  that  the  material  «ai 
niorc  conipiict,  and  showed  tniccH  of  crystalline  structure,  but  the  cmtal- 
lixation  was  V(>ry  dilfcrcnt  from  that  of  f^rauite. 

Mr.  Hull  said  if  there  was  one  question  more  than  another  we  misht 
e(>n^idc^  uhsohitdy  scltlcil  in  ^eoh)gv — though  some  geoio^sts  deny  that 
anytiiiuL;  at  all  has  been  settled — it  is  that  these  ditlerentTaric ties  of  trap, 
pai«sing  from  greenstone  and  basnlt  into  obsi«lian.  are  the  result  of  ditTer- 
cnceM  in  tlie  rate  of  cooling  under  pressure.     But  when  we  come  to  the 
(|uestion  \^ith  regard  to  gninite,  there,  at  once,  we  ]H.*rceive  a  distinction. 
'I'hcre  is  sonietliiii^  very  ditl'crcnt  and  distinct  between  granite  and  lavas 
and  other  trap  rocks.     The  jjreat  (piestion  is,  why  there  should  be  such  a 
distinction.    \Ve  all  know  that  granite  is  a  highly  crystalline  rook,  and  the 
reason  that  >\c  faili>d  in  making  any  approach  towards  forming  granite  hr 
ai'lilicial  })roccsscs  of  cooling  is  that  we  are  nttemnting  to  do,  on  a  small 
scale,  what  nature  does  on  an  enormous  one,  and  with  overwhelming  forces 
and  length  of  time,  in  her  own  laboratory.     We  can  make  no  approach  to 
the  enormous  pressure  that  nature  has  been  able  to  employ  during  the 
cooling  of  the  granite  :  n<»r  can  we  lengthen  out  the  time  which  granite  has 
t.iken  to  cool  within  the  bowels  of  the  earth.     It  is  now  known  by  clear 
observations,  some  of  which  have  been  made  in  Dartmoor  and  other  parts, 
thai  granite  is  nothing  else  but  the  melted  stratified  rock,  passing  some- 
times  into  slate  rocks;  and  so  gradual  is  this  passage,  that  it  is  sometimes 
(lillii-ult  ti»  siy  where  one  fi»rni  of  roek  eoninicnccs  and   the  other  chvh. 
This  sho\^s  us  that  granite  is  the  result  of  nictanior])hism  of  the  stratitirii 
roik  at  an  enormous  <le]»th.  in  all  probability  when  the  roi-k  was  overlaid 
bv   m;iny    thousands  of  i'eet  of  stnita,  which   have  been  since  n^niovcd. 
Thus,  in  Pi'vonshire,  in  the  case  of  the  granite  of  Dartmoor,  the  b(»sses  i^f 
granite  wliieh  apjM'ar  there  lie  in  the  very  strike  of  the  beds,  and  occni>y 
the  place  of  certnin  n»embers  of  the  slate-n>cks  of  that  district,     ^'othing 
conhl  better  pn)ve  that  granit<»  is  a  highly-nietamorphoscd  form  of  strati- 
lied  i^ork-i.     The  Presidint.  Mr.  Dickinson,  remarked  that  ^!r.  Hull  has 
told  us  about  the  numerous  points  v\hich  have  been  settled  in  geology,  and 
that  if  there  is  any  on(>  w  liich  is  settled  it  is  this  one.     llciiad  now  liecu  a 
hnig  time  engaged  in  ]»ursuits  which  have  given  him  very  great  opportunilirt 
lor  observing  the  geoU^gical  structure  of  the  earth.     In  the  course  of  those 
op|iorhinities  lie  had  t'xamincd  n>cks  similar  to  those  exhibited  to-day,  both 
in  Norlhnmberland,  Cumberland,  Durham,  Westniorchind.  Cornwall,  De- 
vonshin*,  North  Wales,  and  in  many  norrions  of  8c;)tland,  at  the  Giant's 
Causeway  and  Fair  Head,  in  Ireland,  also  in  the  south ot*  France,  in  ISaxony, 
and  in  the  llarlz  Mountains,  and  other  places;  and  as  the  result  of  hi8 
observations  he  was  preparcil  to  admit  that  the  fusing  of  these  rocks  doos 
give  ri'sults  similar  ti>  llmsc  that  are  occasionally  found  in  nature  ;  but  with 
rcganl  to  the  origin  he  was  disposed  tu  think  geologists  have  settled  far 
too  much,  and  will  have  to  unsctlle  a  gO(Kl  deal  of  what  they  have  decided 
upon.     The  way  in  wlreh  many  of  the  trap  rocks  are  found  blended  with 
tin?  slates,  etc.,  was  lo  his  mind  a  point  (d*  dillieulty  to  be  got  over  l)efore 
we  can  recognise  them  as  being  formed  by  igneous  action.     The  way  in 
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lich  wliat  are  called  the  floating  whins  of  Scotland  are  found  interspersed 
th  the  ooal-measnres  lying  in  a  semi-stratified  slate,  and  which  are  sup- 
Bed  to  Have  emanated  from  a  chimney  and  overspread  the  coal-measnres, 
B  caused  them  to  be  quoted  as  of  igneous  origin.  For  himself  he  had 
ver  met  with  a  chimney,  nor  with  any  person  who  had  seen  one.  He 
d  sunk  shafts  through  these  trap  or  basalt  rocks,  and  had  seen  no  differ- 
ce  aa  he  proceeded  downwards.  There  has  been  uniform  structure 
roughout.  He  had  also  made  manj  experiments  with  them;  and  he 
Qind  f^enerally  there  is  a  difference  m  what  is  obtained  after  melting, 
ere  being  on  the  whole  a  more  glassy  structure  obtained.  The  variation 
the  crystalline  structure  which  Mr.  Plant  had  pointed  out  was  certainly 
ry  interesting,  but  it  may  possibly  be  accounted  for  otherwise  than  by 
e  manner  of  cooling.  He  knew  that  the  structure  of  certain  metals 
icame  varied  by  different  processes  of  cooling,  and  that  certain  metals 
l&en  mixed  together  become  crystallized  sooner  than  others,  and  have  a 
ndency  when  cooling  to  form  aggregations  ;  and  upon  this  beautiful  law 
founded  Pattinson*s  method  of  extracting  silver  from  lead.  By  analysis 
»  had  found  out  that  when  there  is  a  granular  structure  of  the  scoriss 
om  the  blast  furnaces  of  iron  works,  they  generally  contain  more  iron 
lan  those  which  have  a  glassy  structure,  and  bj  this  structure  he  could 
^ll  to  within  one  or  two  per  cent,  how  much  of  iron  the  cinder  contained, 
[e  thought  under  all  the  circumstances  we  should  do  wisely  to  regard 
icta  and  observations  simply  as  such,  without  being  too  hasty  in  jumping 
>  conclusions.  The  scoriae  aud  remains  of  volcanos  are  different  from  trap 
Kk. 

Another  paper,  **  On  the  Liberation  and  Drainage  of  Gases  from  Coal- 
^nes,"  by  Mr.  Joseph  Goodwin,  was  read. 


MISCELLANEOUS  NOTICES. 

The  Fifteenth  Annual  Report  of  the  Hcgcnts  of  the  University  of  New 
Ifork  on  the  Condition  of  the  State  Cabinet  of  Natural  History  and  the 
historical  and  Antiquarian  Collection  annexed  thereto  (Albany,  1862),  by 
Professor  Hall,  has  the  merits  of  conciseness,  one  pa^e  sufficing  to  state 
ill  that  is  wanted  to  be  given  on  the  general  state  of  affairs.  In  the  other 
x)rtion  of  this  report,  which  more  immediately  concerns  us,  it  is  stated, 
lome  of  the  results  of  Professor  Hall's  investigations  in  palaeontology  are 
communicated  in  anticipation  of  the  publication  of  the  volumes  on  the 
S'atural  History  of  the  State.  The  species  described  by  Professor  Hall 
ure: — 

Gasteropoda — Tlat^ceraa  tvihrectum^  P.  aifenuatum,  P.  roncavum^  P.  conicum,  P, 
k^tu^  P,  ereclum^  P.  carinatum^  P.  Puccuiimtum^  P,  symmfftricuin,  P.  rictum^  P.  Cf/nt' 
iuM,  P.fornicalum^  P.  crassunt,  P.  ammoH,  P.  f/unu)sum,  P.  echinatunit  P.  argo^  Pta- 
fostoma  Htteala,  Pt.  strophuSy  Strophostt^lM  unica,  Pleurolomaria  arata,  P.  lucina^  P. 
torit,  P,  uuisufcatay  P.  lineaia^  P.  capi//aria,  P.  trilixy  P.  sulcomarginata^  P.  roialia, 
\  euomphafoideSy  Cyclonema  HamiltoiKt^  C.  liraia,  C.  multiray  Macrocheilut  Hehe^ 
!f.  HamiUonia^  M.  t/taetoitomus,  Murchisonia  desiderata,  M,  turriculaf  Loxonema 
Tlida,  L.  ?  subaliennata,  U  robasla^  L.  Defphicola,  L.  llamiltontBy  Euomphalut  cly 
ufnioidet^  E.  iaxus,  E.  EboracensiSy  Bellerophon  curvUineaiuSy  B.  pefops,  B.  actttUira^ 
f.  pa/u/ttSf  B.  rudlsy  B.  leda,  B.  lyra,  B.  otsego,  E.  ihaiia,  Phragmostoma  natatory 
'frtolite9  pileolusy  C.  i*  mitetla,  TAeca  tigea,  Conutaria  undulata.   Ckphalofoda-^ 
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apuA  emphrndst  CL  mmkt,  flwiiMiiw  Smiitmh  ^tmmm  irimkkk  A 

Jj^MMMHy  t^|rftfO0flrC#  MMMMMp  GtjtUt^  &  MflMMB^  C  MMHibwqpMnVMf  {  Ci^fftfMMS|^ 

HnUmm^  Gampkoetrm»  Utm^  Ortko€tn§  fthm^  0,  Wii'f,  0,/igrthM,  ft  " 

0.  tkomg^  0.  ifw,  O.  — /IwwMiw,  ft  pnfmimm^  ft  Mfcrfii#«B,  ft. 

«rii^,  0.  entUimm^  ft  Mivlnm^  0.jMiirfyg  A  ft  ^yM.  ^r 

JMmmmm  mmcUopt  and  fv.  mm4iUt  D.  stUamnu^  IK  mth^  2>. 

crv^,  D.  tdtptdmast  ft  ■ryrwiwyiflTBi^  ft  kdium,  JK  imfgpt^  jft  f#rf— <^  JL  otm^ 

D.  ^>/«,  D.  BoaaU^  EommiemoiM  Mmi,  Pkamf9  Wf^  F.  rmmm,  F.  €ridak,  P. 


enuaaurfiMmias,  P.  emMmHcmiaimt,  F.  VenautH,  F,  SMemm,  F, 


Mfwif  Fm 
mftM,  P.  mmeroef^tui,  P.  mmnaUmimt^  F,  awiVwf,  P.  iampemmimim»t  IMm  i 
L.  fnuulit,  Acidtispit  tp.,  Btyfkkm  jmmdmHfirm^  leptrmtim  tmjf^0m,  L 
L.  wemetm,  AirmtUDA — .%ifwi£f  m$mlmim»»  Cmmoidka — SHotnwm 
Ckeiroarimmt  dmrmt,  JmafOtmmt  fcliaiwrf.  A,  tfmmrnm^  Fimiptrimmt  wfiwmdjPi 
terns,  Poienoffinmt  tuttta,  P.  wptigmi,  Cdj/kam,  F* mvmu^  F, lirficiftig, Fm i 
tymikoermuM  Mkotm$,  F^rkmocrmmi  Mvtett  P.  — />t,  MUMmarimm  #.^. 
'  trimmt  f  noMotMM^  A,  gmeiHt,  BL,  §fimami,  Tnmai&enmu  ^m^gmwi^  At 
npuMy  A.  mekmHSf  A, pMrnnm^  A,  maHeabu,  A.  mf/fm,  A»  miUfmt,  A. 9,$,  Jfr 
gisioermtig  AefreumSt  if.  etUturiOt  Caemitenmmi  n§eiatm9^  C  JIvm^  ft  anim,  d 
HruUs  m.  mmltiiin^  Cffn/tmi^  iaA  fir.  imUmebag^  ft  ImmdI&tmt,  MpjUfMrimf 
mmenemmmi,  SMoenams  mo,  NnoUommu  et^gamB,  N,  Imdmrn^  maA  w.  JT.  VmrnaA, 
PtairtmUes  Imda,  P.  eaipaa.  P.  MaU,  P.  rMiai^F,  I^aonma,  StamUmmaai  WMh 
JMAi,  Cddatierfframidaima,  Bkachiopoda — Zj/fMfira  (ww  fseui  fbuded  m  Ah§d 
aufdetia\  Meriaidta  (new  gnu  fconded  ov  Ai^/fa  famiriaoaiti^vtA.  J.  mmmmM^ 
Limpmfa  iigea,  L.  pal^rfonaU,  L.  ajgUia,  JKaeiam  aiiapkaaia,  CHatia  MaauUaaia^  ft 
ereaUtriaia,  C.  Leoai,  OaikU  iepidaa,  0.  «fB/c»,  O.  pmuiape,  0.  Umemia,  O.  MOin% 
OriAuiaa  ardoiiriata.  Or,  a/iaraaia,  AmioemHa  frtfaria,  ft^mm  mataSaaa^  V^fff 
aeaMsiaa,  TreataiMpira  gUkua,  SJifa^kotpirw  mAiHa^  Bk,  iafida,  Attypa  pmaimah 
ffiaaiut  Merisia  Juuidmi,  Jf.  Barring  M,  dorit,  M,  maiJieatfrn^  Jf.  iiauiaria,  M,faA 
ricottatOy  M.  metaeo*tali$. 

Professor  Hall  appends  an  amendment  of  the  description  of  his  f^am 
Fholidops,  and  thrown  s  some  doubts  to  the  Gonialitea  Patersoni  fignm  it 
the  State  Eeport,  p.  99,  belongirig  to  the  Hamilton  shales,  recent  eTidemee 
indicating  that  it  may  be  a  !l^rtage  fossil.  Eleren  platen  of  figures  uv 
given. 

In  the  January  number  of  the  '  American  Journal  of  Science/  Profeiior 
A.  Winehcll  enters  the  list  in  respect  to  the  subject  brought  under  dii* 
cussion  bv  Colonel  Jewett^s  letter  in  November  last,  namely,  the  identi- 
fication or  the  Cattskill  Bed  Sandstone  group  with  the  Chemung.  "  ^'o 
one  who  has  recognized  the  carboniferous  aspect  of  the  fauna  of  the  ]ia^ 
shall  group  of  Michigan,  with  its  equivalents  in  the  West,  can,"  he  sajSi 
'*  feel  any  surprise  at  the  announcement  ;*'  and  he  adds  the  following  re* 
suits  of  his  own  investigation  during  the  past  eighteen  months : — "  Suecies 
common  to  Michigan  and  Eookford,  Indiana,  7;  to  Michigan  anaBa^ 
lington,  Iowa,  7 ;  to  the  three  localities,  3 ;  to  Bockford  and  Missouri,  6; 
to  Burlington  and  Oliio,  2 ;  to  Burlington  and  New  York,  3 ;  besides  an 
almost  universal  identification  establisliing  fully  the  equivalency  of  the  Ch^ 
mung,  Marshall,  Ohio,  Bockford,  Burlington,  and  Chanteau  strata.*'  "  The 
evidences,"  he  continues,  "  that  these  localities  are  all  of  Carboniferooi 
age,  are — first,  the  fact  that  of  the  135  species  now  known  from  the  yellow 
sandstones  of  Burlington,  no  less  than  40  ascend  into  the  base  of  the  Bm^ 
lington  limei^tone,  while  2  rise  to  the  upper  portion  of  it,  and  I  recurs  is 
the  coal-measures  ;  second,  the  fact  that  of  the  known  species  of  thii 
horizon  at  least  9  occur  in  the  coal-measures  or  upper  part  of  the  CarU^ 
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liferons  limeetone ;  while  thirdly,  multitudes  of  species  are  clearly  repre- 
lentatiTes  of  European  and  American  CarboniferouR  types." 
^  The  other  geological  articles  in  the  January  number,  are  : — "  Exposi- 
km  of  the  true  nature  of  Pleurodictifum  proolematicum^**  aud  "Qn  Mr. 
Sail's  genua  Leptocslia,"  by  Carl  Rominger,  M.D. ;  "  On  the  Actceonidce," 
IT  F.  B.  Meek ;  "  On  Tellurbismuth,  from  Dalilonega,  Geoi^ia,"  by  D.  M. 
wdch ;  "  On  Octahedral  Galena,  from  Lebanon  County,  Pennsylvania,*' 
ly  Dr.  Torrey. 

Ihe  March  number  opens  with  an  able  article  by  Mr.  T.  S terry  Hunt, 
>f  tlie  Canadian  Survey,  "  Contributions  to  the  Chemical  and  Geological 
Sistoiy  of  Bitumens  and  of  Pyroschists  or  Bituminous  Shales."  Some  of 
he  facts  and  deductions  given  in  it  have  already  appeared  in  Mr.  Hunt's 
'Notes  on  the  History  or  Petroleum,"  printed  in  the  '  Canadian  Naturalist 
md  GNeoloffist '  for  July,  1861,  and  in  tne  report  of  the  Smithsonian  Insti- 
fcntioa  for  1862.  I^vious  to  the  publication  of  these  papers,  Mr.  Hunt 
lad,  in  March,  1861,  in  his  lecture  before  the  Board  of  Arts,  maintained 
kiuit  the  source  of  the  Petroleum  of  ttie  West,  was  not  as  was  generally 
AioiigLt.    The  May  number  we  noticed  at  p.  276. 

The  interesting  town  of  Manilla  has  been  overthrown,  almost  in  a  mo- 
nent,  by  an  earthquake.  Some  accounts  sneak  of  the  whole  town  being 
in  ruins:  others  say  that  half  the  place  nas  been  destroyed.  At  all 
Bvents,  the  Cathedral,  the  Royal  Chapel,  St.  Domingo,  St.  Isabel,  San 
fnan  de  Dios,  the  Palace,  several  schools,  the  military  hospital,  the  build- 
iiiip  occupied  by  the  Tribunal  of  Commerce,  and  indeed  all  the  public 
buildings  were  razed  to  the  ground ;  and  even  those  buildings  which  re- 
BMin  are  mostly  so  shaken  that  they  must  be  pulled  down.  All  the  houses 
in  Baracca  fell.  The  Binonda,  an  ancient  structure,  was  destroyed.  The 
mly  church  that  has  escaped  entirely  is  San  Augustin,  which  also  with- 
itood  the  tremendous  shock  of  1645.  An  architect's  report,  after  a  minute 
inrestigation  of  the  peculiarities  of  the  design  and  construction  of  this 
idifice,  would  be  an  interesting  and  instructive  one.  The  Bodrigues 
property,  lefl  to  the  British  nation,  and  where  the  British  Consulate 
was,  has  been  completely  destroyed.  About  1000  persons  have  been 
Icilled,  and  many  thousands  wounded.  The  survivors  have  mostly  lied 
from  the  city,  as  many  of  the  remaining  buildings  threaten  a  sudden  fall, 
even  though  no  repetition  of  earthquake  should  occur.  The  3rd  of  June 
ras  the  date  of  the  catastrophe. 

Professor  Whitney,  the  State  geologist  of  California,  is  reported  to 
have  found  on  the  Sierra  Nevada,  at  about  200  feet  above  the  sea,  the 
jaw  of  a  rhinoceros. 


REVIEWS. 

The  Mines  of  South  Australia, 

Observing  the  growing  importance  of  the  mining  interest  in  South  Aus- 
tralia, and  the  evident  want  of  general  and  correct  information  respecting 
its  mineral  resources,  Mr.  J.  B.  Austen,  of  Adelaide,  conceived  the  idea  of 
making  a  tour  of  all  the  mines  in  that  colony,  and  of  publishing  the  result 
of  his  observations. 
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.  Up  to  tlie  dote  of  flia  part  year,  1790  miiiigeleime  hed been  applied Ibr, 
andofthMe,  1576  within  the  laattlifee  yean.  ThehugeoMJori^ofdieti 
repreeent  80  acree  of  land  for  eaeh  elaim,  and  when  the  daim  m  taken  up^ 
arentof  tenshilliiigaperaore  ia  paid  to  the  Ooremment  nnder  the  pie- 
aent  regnlatJoiw ;  the  feaeea  heing  for  14  yean,  and  renewable  at  the  «ad 
of  the  term  on  payment  of  a  fine.  Bnt^  althoo^  ao  many  ehunu  hift 
been  applied  for,  the  number  of  minee  aetnaliy  w<vked  ia  rery  email  ii 
proportion,  the  explanation  of  which  ia,  that  erenr  daim  doea  not  repie- 
aent  a  aepante  looe  or  diaooreiy  of  mineral,  bnt  that  when  a  diaeovm  u 
made  by  one  partr,  othen  take  out  elaima  all  ronnd  in  the  hope  of  finduf 
aomethmfi^,  and  onen  withont  any  knowledge  of  the  locality  at  all  on  tie 
part  of  each  apeoolaton. 

Where  apeonlationB  are  ao  ready,  it  will  create  no  aoijviae  that  u  mot 
at  the  leatt  aurfaee-indicationa  can  be  ahown,  the  tpot  la  tenned  a  mine^ 
and  tome  attnmed  or  honorary  "  captain  "  writet  a  glowing  report  of  the 
wonderAil  diaooreiT,  which  of  oourte,  it  ia  atterted,  will  pajr  firom  the  tot 
firtt  day  that  a  picK  ia  atmek  into  the  ground.    The  experience  of  Soutk 
Alutralian  mining  doet  not  warrant  a  belief  in  theee  confident  aatariDoe^ 
and  it  doet  not  follow  that  eren  rich  taperfidal  indieationa  will  resnlt  ia 
the  derdopment  of  a  Tdnable  mine ;  and  Mr.  Anaten  aiijroestt  the  pro- 
prieiy,  in  catet  of  mineral  properly  intended  to  be  told,  oftinking  one  or. 
two  thaftt  or  crott-eatt  to  prore  tfate  ezietenoe  at  leaat  of  an  ore4>eaniiff 
lode  going  down  to  the  depth  of  a  few  fkthoma.    It  ia  certainly  fair  for  afl 
^artiet  that  tome  amount  of  work  thonld  be  done  to  pitrre  a  mine  befon 
it  it  told,  for  if  one  of  great  worth  might  be  add  by^  a  poor  or  ignonnt 
man  for  a  yery  tmall  tnm,  to  might  a  hinier  price  be  giren  for  a  worthleei 
mine.    Conoite  and  inttractire,  and,  at  &  tt  a  atranger  to  the  couitiy  can 
judge,  correct  and  fiur  acconntt  are  giyen  of  all  the  minea  in  actoal  ir(»-L 
These  are  the  Kapunda,  Xarkulto,  Borra-Borra,  Princeat  Boyal.  Boo 
Accord,  Broughton,  Mount  Kcmarkable,  Spring  Creek,  Great  Gladstouo, 
Kanjaka,  Moant  Craig,  Wirrawilka,  Kir^'an,  NapoleoD,  T^lieal  Blinmany. 
Davison's  Claims,  Wheal  Butler,  Mount  Huro,  Mount  Rose,  Apex  Hill, 
Yndanamutana,  Wheal  Austen,  Yelda,  Pindilpena,  Welcome,  Ooroolilana. 
Parabarana,  Sir  Dominutt,  Daly,  Wheal  Frost,  Mount  Lyndhurst,  Wheal 
Bcsley,  Mochatoona,  Wirryoota,  Mount  Stuart,  Nuccaleena,  The  Tno 
Brothers,  Oratunga,  Mooroo,  Mount  Chambers,  Vesey's  Claim,  Malloe 
Hut  Claim,  Aroona,  Welpena  Pound,  M'CouTille's,  Malonc's  Bremer, 
Preamimma,  Xanmantoo,  West  Kanmantoo,  Wheal  Ellen,  Monster  Lode. 
Strathalbyn  Montacute,  Glen  Osmond,  Scott's  Creek,   Burritt,  Gorj^ 
Yattagolinga,  Campbell's  Creek,  Falisker,  North  Rhine,  Wallaroo,  >'e» 
Cornwall,   Matta  Matta,  Kurilia,   Duryea,  Yelta,  Moonta,  EarkarilK 
W^heal  Stuart,  Wheal  Humby.     After  the  accounta  of  the  mines  are 
descriptions  of  the   smelting-works,  mineral  regulations,  railways,  and 
prices  of  labour  and  provisions  are  given.    Altogether  this  must  be  a  inost 
useful  book  in  the  colony  and  out  of  it,  and  it  would  be  well  if  the  inioes 
of  our  own  country  were  noticed  as  fairly,  in  a  similarly  concise  manner, 
by  some  of  our  able  mineralogists. 


SrUKNOPTErtlS   FLAVICANS,  Steinberg 
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Bt  ibx  Editor. 

is  very  much  to  be  regretted  that  amongst  our  rising  geologists 
i  have  none  who  are  turning,  as  far  as  we  know,  their  attention 
votedlj  to  fossil  plants.  There  is  a  wide  field  open,  and  a  most 
beresting  one,  for  since  the  time  of  Lindley  and  Uutton,  now  six- 
d-twenty  years  ago,  we  have  had  no  important  British  work  on  this 
anch  of  geology,  and  it  cannot  be  supposed  that  the  advance 
ide  by  recent  botanists  in  that  interval  would  not  be  api)licable, 
d  of  the  highest  advantage  to  the  study  of  fossil  vegetable  remains. 
e  have  quite  enough  shell-pickers  and  mammoth-hunters  for  a  few 
devote  their  time  and  their  energies  to  the  ancient  **  flowers  of  the 
Ids,-'  if  flowers  there  were  in  those  dreary  days  which  some  of  our 
^nts  picture  when  they  tell  us  how  the  carboniferous  vegetation 
curiated  in  the  warmest  and  densest  of  fogs,  and  the  earth  itself 
IS  a  gigantic  warming-pan  for  the  plants  that  grew  upon  it. 
The  pretty  fern-leaf  we  have  figured  came  into  our  possession  some 
ars  ago  very  accidentally,  so  much  so  that  we  are  not  quite  sure  of 
en  its  locality,  and  it  is  now  deposited  in  the  National  Collection, 
either  in  Lindley  and  Button,  the  figures  in  which  are  not  ex- 
lisite  examples  of  art,  nor  amongst  the  actual  specimens  in  the 
ritish  Museum  cabinets,  could  we  find  anything  with  which  it 
emed  to  accord.  In  Sternberg's  *l^lora  der  Vorwelt'  there  ap- 
-ared  to  be,  in  plate  xxxviii.  ^g.  1,  a,  5,  c,  a  fern  presenting  the 
knie  configuration  of  leaflet  and  the  like  venation,  and,  without 
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doubt,  we  think  the  epeeies  is  the  ttme,  iuunely»  Slpkemofieri»  JImi' 
COM  of  Presl.  Not  finding  this  ipeciea  reeorded  u  a  Britiah  cm, 
we  carefully  drew  it;  but  our  engniTery  not  being  a  natioilis^ 'hM 
lost  the  character  of  the  venation  in  endeavouring,  to  hia  mind,  to 
improve  the  pictureaqueneaa  of  the  drawing.  The  Plate  (XIX.)  how- 
ever gives  a  very  good  idea  of  the  general  form,  whfle  the  two  litik 
outlinea  of  the  venation  we  have  added  make  up  for  the  trifling  da> 
mage  the  engraver  unwittingly  committed. 
The  description  given  by  Stembeig  is, — 

8.  fronde  bipinnata,  pinnis  altemis  sessQibas  mpltijugis,  vinnulis  ilfeer- 
niB  subiessililnu  parallelit  lineari-oblongpa  obtosia  profonoe  pimiatifidBi 
basi  acutiB,  laciniis  oUoagis  obtosisnmis  mtegerrimia,  venis  pinnatis  lim- 
plicibns  apice  aento  liboro  ante  maiginem  flrondis  evanescentibas,  eoiitii 
rachibufiq^ae  convezis  flezoosis. 

8,  flavteant,  Fred. 

In  schiflto  lithantraeum  Bohemi«  ad  Bnas.  prape  Badniti.  Color 
frondis  uti  videtor  ampin  unriieo-fiavescens  vel  flavescente-vireiceBi. 
Figura  la  ectypnm  a  fignra  16  panlulum  diflTarens  ezhibere  videtor ;  dif- 
ferentia hiBc  inde  exorta  esse  potest*  qpod  in  fignra  la  firondis  pan  »- 
prema,  in  16  firondis  inferior  fere  para  nmns  cnnademqoe  a&pia  oonsemta 
ease  videtor.    In  figora  1^  pinsula  anota  ezhibetor. 

It  is  deeply  to  be  regretted  that  the  many  apportunitlea  that  an 
hourly  occurring  in  this  land  of  coal  and  iron  are  so  thoroughly  neg- 
lected, and  that  scarcely  anywhere,  except  in  the  Manchester  district^ 
are  any  collections  of  coal-plants  made.  Mr.  Binney  has  done  more 
in  this  way  than  any  one  else ;  but  necessarily,  from  his  other  and 
important  business  avocations,  his  scientific  studies  would  be  some- 
what desultory. 

It  is  a  common  practice  now  to  speak  of  coal  being  formed  of 
certain  kinds  of  plants,  whose  remains  have  been  found  in  the  shales 
associated  with  the  coal-seams ;  but  surely  much  false  reasoning  may 
thus  arise,  and  the  difficulties  of  such  a  line  of  argument  become 
painfully  evident  when  palsdontologists  speak  of  the  old  coal-makiDg 
forest-trees  as  growing  like  mangroves  in  the  sea.     In  the  shales  and 


w 


Fig.  1.  Venation  of  British  Specimen  Fig.  2.  Venation  of  SternberK's  ipcci- 

figured  in  PI.  XIX.  men — SpAenopterU  Jtavictau, 

other  strata  associated  with  our  coal-beds  we  have  land-insects  and 
sea-shells.  We  do  not  usually  nowadays  find  the  like  associatioDi 
in  our  tropical  forests  or  in  our  own  verdant  dells.     Surely  it  is  la- 
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tber  more  likely  that  the  shales  represent  intermediate  and  different 
conditions  happening  between  each  formation  of  coal ;  and,  in  this 
caae,  the  ferns  imbedded  in  the  shales  may  have  belonged  to  quite 
another  class  of  vegetation  from  that  which  formed  the  coal.  Has 
anybody  ever  thought  sufficiently  how  far  the  tender  herbs  of  those 
days  and  myriads  of  fallen  seeds  might  have  been  the  chief  sources 
of  that  bituminous  product  which  makes  England  the  first  country 
in  the  world  for  civilization  and  wealth  ? 

It  is  not  our  iutention  now  to  outer,  however,  into  the  matter  of 
the  formation  of  coal,  nor  of  the  nature  and  characters  of  the  many 
beautiful  vegetable  forms  which  are  imbedded  in  the  iutercalating 
strata.     But  we  wish  some  one  would  earnestly  take  up  the  work. 


COEEESPONDBNCB. 


The  Older  Pc^rian  in  Trinid€td. 

.  DsAB  Sib, — Permit  me  to  observe,  in  reply  to  Mr.  Lankester  (whose 
letter  appeared  in  your  issue  of  July),  that  I  am  not  the  authoritv  for  the 
eorrelation  of  the  Older  Pariaa  formation  in  South  America  aud  Trinidad, 
with  the  Neocomian  of  Europe.  Indeed,  from  the  references  I  gave 
I  should  have  thought  that  Mr.  Lankester  would  haye  had  no  great  diQi- 
culty  in  finding  out  that  the  supposed  age  of  the  formation  in  question 
rested  upon  far  better  evidence  than'  any  I  could  produce.  I  had  it  only 
in  my  power  to  add  a  little  to  the  evidence  already  accumulated  on  the 
•abject,  and  to  demonstrate  it  almost  to  a  certainty  that  the  rocks  at 
Pointe-a-Pierro  in  IVinidad  do  belong  to  the  same  formation  which  it  was 
the  opinion  of  the  Grovernment  Geological  Survey  that  they  did ;  that  is, 
to  the  formation  at  Cumana, containing  Tngonia  suhcrenulata.  The  opinion 
of  the  Government  geologists  was  built  upon  evidence  which  was  none  the 
worse  for  being  strengthened ;  and  I  had  it  in  my  power  to  do  so. 

But  if  the  references  given  in  the  footnotes  to  my  paper  are  not  suffi- 
cient, I  beg  to  refer  Mr.  Lankester  to  those  appended  to  Mr-  Wall's  paper 
oa  the  geology  of  Venezuela  and  Trinidad  (Quart.  Joum.  Geol.  Soc, 
?oL  zvi.  p.  465).  Von  Buch's  work  on  the  fossils  collected  by  Humboldt 
ooatains  much  evidence  relating  to  the  age  of  the  formation  in  South 
America. 

When  I  transmitted  my  paper  to  you  I  was  perfectly  aware  of  Professor 
Huxley's  views  as  regards  *'  homotaxis ; "  and  I  have  held  opinions  of 
a  somewhat  similar  kind  for  some  time  previously  to  reading  Professor 
Huxley's  able  address  to  the  Geological  Society.  But  in  writing  my 
paper  on  the  Older  Parian  formation,  my  object  was  not  to  support  or 
elucidate  any  theory  which  is  yet  quite  new  and  unacknowledged  by 
{^legists  at  large  ;  more  especially  when  it  did  not  make  the  least  difier- 
^ce  one  way  or  the  other  as  to  the  question  upon  which  I  was  engaged. 
Whether  the  rocks  in  South  America  containing  organic  remains  of  types 
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mDiilar  to  the  Ncocomian  of  Europe  were  actually  eontempOTaneofiu  vkk 
the  lutter  formation,  or  merely  homotaxieal  and  repreaentatiTe  of  it,  vii 
not  tlie  question  I  proposed  to  deal  with.  The  general  sequence  of  animal 
life  is  admittedly  the  same  in  either  case ;  and  whether  the  Neoc<miiaB  ii 
South  America  was  or  was  not  contemporaneous  with  the  Neoeomiaaia 
Europe,  still  it  would  have  to  be  considered  in  comparatiTe  geok^ « 
Neocomian,  at  all  events  until  some  better  nomenclature  could  be  decided 
on.  If  Belemnites  are  not  found  above  the  Chalk,  in  Europe,  it  is  pro* 
bable  they  will  not  be  found  above  the  homotazicsJ  representatiTei  ii 
South  America  of  the  Chalk. 

I  trust  that  this  explanation  will  prove  satisfactory  to  Mr.  Lankata 
and  to  those  of  your  readers  who  may  take  an  interest  in  the  matter. 

I  am,  Sir,  your  obedient  servant, 

£.  LSCHMBSX  GrPFT. 

PoH  of  Spain,  Trinidad,  July  2&th,  1863. 


Former  Higher  Temperatwre  of  the  Earth  v.  Atmaepherie  Pretnre. 

Sir, — The  Eov.  James  Brodie,  at  the  late  British  Association  Meetingi 
stated  that  if  at  any  time  the  earth  had  been  subjected  to  a  great  increase  of 
t4>niperature,  it  necessarily  implied  an  immense  increase  of  pressure  in  the 
atmosphere.  A  slight  iucrcaso,  he  said,  would  double  the  atmospheiie 
pressure.  Can  you,  Sir,  inform  me  the  grounds  of  the  assertion,  and  the 
reasons  why  the  atmospheric  pressure  would  be  augmented  by  the  in- 
creiusc  of  internal  heutr  Perhaps  Mr.  Brodie  would  condescend  to  ea- 
lighten  myself  and  others  of  your  readers  who  may  be  in  the  same  igao- 
rane(^  as  myself  upon  this  very  interesting  subject,  if  you.  Sir,  canaoikor 
decline  to  y;ivc  us  tbc  explanation.  Yours  respectfully, 

PULEX. 

Taunton,  4/A  Seplember,  1863. 


jnUTlSJI  ASSOCIATION  IVIEETINO  AT  NEWCASTLE. 

The  Section  of  Geology  was  under  the  Presidency  of  Mr.  Warington 
W.  Smyth. 

Pkesidknt's  Address. — If  there  is  any  one  part  of  the  British  Islands 
where  the  very  name  of  the  ])lace  is  naturally  associated  in  our  mindi 
with  a  particular  j^fcoloijicnl  formation,  it  is  the  town  of  Newcastle  as  as- 
Bociiited  with  coal ;  and,  beyond  a  doubt,  many  of  the  present  visitors  to 
this  cradle  and  centre  of  the  coal  trade  will  have  made  their  journey  hither 
with  the  expectation  of  not  only  hearing  communications  on  variouB 
branches  of  ^colo^ical  science,  but  more  especially  of  adding  somethins 
to  their  kno\^  Icd^o  of  the  carboniferous  strata.  We  are  to  be  favoured 
with  several  papers  deoling  with  different  portions  of  the  subject,  and  it 
may  be  advisable  that  I  should  invite  your  attention  to  the  state  of  our 
knowledge  of  the  occurrence  and  historj-^  of  the  coal-measures  generally, 
refernng  mainly  to  the  ])henomena  which  characterize  that  most  valuable 
region  in  which  we  are  assembled.  I  shall  attempt,  as  it  were,  an  overture 
giving  a  general  outline  of  the  carboniferous  plot,  and  introducing  a  few 
notes  to  illustrate  those  ])as8agcs  which  arc  most  likely,  in  our  successiye 
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icts»  to  demand  attention  and  concentrate  our  interest.    The  carboniferous 
mtem  is  commonly  divided,  for  convenience'  sake,  and  in  accordance  with 
me  structure  of  most  European  coal-fields,  into  three  principal  divisions, 
fix.  the  carboniferous  limestone,  the  millstone  grit,  and  the  coal-measures. 
I  need  here  say  nothing  of  the  Devonian  or  Old  Eed  Sandstone  system, 
(xr  of  the  still  older  rocKS,  which  in  the  absence  of  the  Devonian  form  the 
fioondation  of  that  great  division  of  the  geological  scale  with  which  we 
■le  engaged.    The  Carboniferous  or  Mountain  limestone,  the  oldest  group 
of  strata  for  our  consideration,  might  be  hastily  passed  over,  but  for  its 
presenting  in  this  northern  district  a  transitional  type  between  Scotland 
and  the  south  of  England,  no  less  important  in  its  commercial  aspect  than 
interesting  to  the  geologist,  in  the  various  inquiries  which  it  suggests. 
Turn  to  the  Mendips,  to  Wales,  or  to  Derbyshire,  and  we  find  the  car- 
boniferous limestone  constituted  almost  exclusively  of  actual  limestone- 
strata,  amounting  to  from  300  or  400  to  above  1500  feet  in  thickness,  and 
never  exhibiting  other  than  the  smallest  traces  of  beds  of  coal.     I3ut  in 
Yorkshire  a  change  sets  in :  the  carboniferous  action,  if  I  may  so  term  it, 
applies  the  thin  end  of  the  wedge,  and  small  seams  of  coal  of  but  little 
Tatue  are  intercalated  amongst  the  beds  of  limestone,  and  associated  with  a 
lar^e  proportion  of  shale  and  sandstone  stratified  with  a  remarkable  re^* 
lanty.    Advancing  northward,  these  seams  increase  in  number  and  mi- 
tortanoe  through  the  great  moorland  region  which  culminates  in  Cross 
Pell,  the  same  strata  rising  from  far  beneath  our  feet  as  we  stand  here  on 
the  Lower  Tyne,  emerge  to  the  daylight  and  compose  the  substance  of 
the  Pennine  chain,  which,  with  its  lofty  and  heather-purpled  imdulations, 
forms  the  broad  dividing  ridge  of  Northern  England.    In  the  region  of 
Weardale  and  Aldstone,  where,  in  the  becks  and  bums  and  in  the  great 
escarpment  which  towers  above  the  valley  of  Eden,  excellent  exposures  of 
the  strata  invite  our  study,  the  shales  are  often  very  similar  to  those  of 
the  coal-measures,  though  containing  but  few  vegetable  remains ;  the  sand- 
stones and  grey  beds  frequently  exhibit  stems  and  fragments  of  plants 
familiar  to  us  in  the  overlying  strata,  and  the  coal-seams  are  crow-coal  or 
anthracite,  resting  in  a  bea  of  indurated  siliceous  silt  or  clay.    Northward, 
however,  of  the  great  fault  which  runs  nearly  parallel  to,  but  south  of,  the 
Newcastle  and  Carlisle  railway,  the  coal-scams  become,  and,  as  it  appears, 
suddenly,  bituminous,  and  the  lower  division  of  the  limestone  admits  more 
numerous  intercalations  of  shale,  sandstone,  and  coal ;   and  when  we 
follow  it  to  the  upper  district  of  the  Tyne  and  beyond  the  river  Coquet, 
the  violent  folding  and  contortion  to  which  the  strata  have  been  subjected 
bring  into  view  new  basins  or  fields  of  coal.     The  true  position  of  these 
is  far  beneath  our  ordinary  measures,  and  has  been  recognized  as  such  in 
Scotland,  where  they  attam  a  vast  importance.    In  the  Berwick  district, 
which  has  been  minutely  described  by  Mr.  Boyd,  it  would  appear  that 
about  400  fathoms  of  carboniferous  limestone  measures  have  been  detailed 
below  the  Whin  Sill  or  Basaltic  bed  and  about  100  fathoms  above  it,  in- 
cluding in  all  twelve  scams  of  coal  of  from  2  to  4  feet  each.     Certain  of 
these,  the  Scremersten  seams,  appear  to  be  remarkable  in  having  a  lime- 
atone  roof.     For  the  details  of  another  of  these  basins  of  the  limestone 
coals,  I  may  refer  you  to  an  excellent  paper  by  my  indefatigable  friend 
Mr.  Nicholas  Wood,  published,  as  is  Mr.  I3oyd  s  paper,  in  the  Transac- 
tions of  the  Institute  of  Mining  Engineers.    Let  us  pass  from  the  upper 
beds  of  the  limestone  to  the  next  overlying  group  of  deposits.    The  Mill- 
stone Grit,  or  "  farewell  rock,"  as  it  is  sometimes  called  by  colliers,  em- 
braces a  series  of  strata  unproductive  in  coal,  and  in  which  conglomerates 
and  coarse  and  Siliceous  grits  oflen  preponderate.    With  this  rugged 
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crriwn  inanr  of  the  Fell  tops  are  capped ;  but  before  it  bends  downwardi 
to  \ttiys  un Jer  the  lint  strata  of  the  coal-measures,  we  may  frequently  find 
mitii  it  Virata  of  ^hale  and  saiidittone  and  fire-clay,  roughly  aimilar  to  thoie 
of  the  trut*  nicaaures,  but  presenting  to  a  practised  eye  peculiarities  of 
Btniriiiri*  and  colour.  As  we  desi*end  eastward  from  the  higher  ground  of 
the  mixtrlands,  on  the  ed;;e  of  which  the  first  Brockwell  seam  of  coal  ii 
trnrrd.  and  vlf^  wq  find  new  and  higher  seams  constantly  succeeding,  and  the 
strata  inrhned  rc;rularly  towards  the  sea.  we  pass  into  the  midst  of  that 
tract  uhiili,  extending  from  the  river  Coquet  on  the  north  to  near  the  Tees 
on  the  »>outh,  for  o<i  mile«  in  length,  forms  the  gr^^at  northern  coal-field. 
The  <rreati'St  thickness  attained  by  this  formation  is  probably  not  more 
thaii  2*nj^)  (vet ;  but  it  would  be  vain  for  me,  within  a  limited  time,  to  offer 
yrui  dL'taiU  of  the  strata. — a  subject  which  has  been  amply  treated  by  Mr. 
JJuddlc.  Mr.  Woud,  Mr.  T.  Y.  Hall,  Mr.  Greenwell,  and  others.  Let  it 
Hufijee  to  say  that  in  this  thickness,  there  exist,  associated  with  shales  of 
many  varieties  and  with  fine-gruined  sandstones,  some  fifty -aeren  beds  of 
coal,  from  an  inch  thick  upwards,  comprising  in  all  75  feet  of  coal ;  but 
tliat  what  are  considered  the  workable  seams  are  twelve  in  number,  giving 
an  ngi^egato  of  about  50  feet  of  coal.  The  most  famous  of  these  seams, 
frr)iri  above  downwards,  are  the  high  main,  the  yard  coal,  the  *'  Bensham," 
*'  five-quarter/*  "  low  main,"  "  lower  five-quarter,"  **  Ruler  or  Hntton 
Fcam,"  the  "Towncloy  or  Beaumont,"  the  "Busty  bank,"  *'  three-quarters,** 
and  the  "  Brockwell. '  On  the  east  the  coal-measures  are  overlaid,  in  a 
line  running  from  South  Shields  past  Houghton-le-Spring  to  near  Bishop 
Auckland,  u}'  the  Permian  series,  represented  by  tne  magnesian  Ume- 
sloiie  and  the  Lower  Bed  sand,  that  unequal  and  water-bearing  bed  which 
fi)nns  the  great  ob.itiacle  to  the  sinking  of  shafts  to  the  underlying  coals, 
rrujudice,  it  is  well  known,  even  after  the  difierence  of  these  strata  from 
the  niouiitain  limestone  was  proved,  long  contended  that  the  coal  would 
not  be  found  continuous  beneath  the  magnesian  limestone  ;  and  it  is  still 
asserted  that  the  seams  have  proved  inferior  when  they  pass  beneath  it,  as 
shown  esijfcially  by  the  failure,  in  certain  tracts,  of  the  Five-quarter  and 
Ilntt*)!!  Hcams.  But  no  sutlicient  reason  is  apparent  why  such  deterioration 
is  not  rather  to  be  ascribed  to  that  variation  m  quality  which  all  seams  are 
found  to  undergo  when  followed  over  a  large  area,  than  to  the  soil  influence 
of  ari  unconformable  ui)])er  formation.  The  variation  here  alluded  to 
exercises  an  important  bearing  on  the  commercial  relations  of  different 
jiMils  of  the  field,  and  whilst  the  best  "  household  coal" — bright,  giving  a 
l)l:ick  cinder,  and  free  from  ash — extends  from  the  Tyne  to  the  W  ear  and 
fr<»iii  the  last  river  to  (.'astle  Eden,  and  occupies  another  area  about  Bishop 
Auckland,  the  steam-coal,  more  dense  and  yielding  a  white  ash,  charac- 
terizes the  district  beginning  some  five  miles  north  of  the  Tj-ne,  and  the 
tentler-coal,  best  suited  for  coking,  is  largely  worked  all  along  the  line  of 
the  westrrn  oul crops  from  Kyton  do\\n  to  the  outskirts  of  Kaby  Park. 
As  re^nrds  the  i)hY'*>cal  agencies  which  have  impressed  its  present  form 
on  this  great  coaliiehl,  I  would  remark  that  they  appear  to  have  actinl 
with  upheaval  in  a  north  and  south  direction,  as  evmoed  by  the  regular 
strike  over  a  great  l(>ngth  of  country.  This  was  acexjmpanied  or  followed 
by  transverse  fractures  resulting  in  several  very  j)ronounced  lines  of  fault. 
'J'wr)  of  these,  running  respectively  K.N.E.  and  E.8.E.,  are  the  whin  or 
bnsalti(?  dykes  named  the  Ilett  and  the  Cockfield  dykes.  Of  the  others, 
the  ino>i  noticeal>leis  the  great  fault  called  the  Ninety-fathom  d^'ke.  which 
starting  from  the  coast  near  Cullercoats,  where  it  displaces  the  strata  to 
that  amount,  ranges  past  Gosforth  to  Blaydon,  and  then  entering  on  the 
more  hilly  grmind  may  be  traced  westward  to  the  New  Bed  Sandstone  of 
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ighboarhood  of  Carlisle.  Along  this  western  part  of  its  course  its 
is  so  great,  as  to  inlay,  as  it  were,  on  its  north  side,  in  the  midst  of 
lestone  district,  a  long  strip  of  the  coal-measures  of  the  Newcastle 
Jid  thus  to  give  rise  to  the  collieries  of  Stublick,  Midgeholme,  Tindal 
to.  The  coials  and  other  strata  of  this  field  have  sometimes  been 
red  with  those  of  Belgium  ;  but  when  we  regard  the  decided  east 
'est  tronghing  and  folding,  and  the  vast  number  of  the  seams 
are  so  noticeable  in  the  latter,  we  may  conclude  more  properly  that 
I  the  peculiar  and  often  similarly  circumstanced  coalfield  of  .Somer- 
re  that  we  have  to  seek  for  the  direct  continuation  of  the  field  of  the 
•ontries.  Let  us  now  cast  a  brief  glance  on  the  theoretical  side  of 
bject.  Upon  the  mode  of  origination  of  the  limestone,  the  shale,  and 
it,  little  dinerence  of  opinion  is  now  entertained.  That  tlie  coal  itself 
ten  formed  purely  from  vegetable  matter  can  no  longer  be  questioned, 
iew  originally  propounded  by  De  Luc,  that  the  vegetation  now  com- 
l  our  coal-seams  grew  on  the  soil  which  actually  forms  the  bed  or 
"  of  the  seam,  has  met  with  very  general  acceptance,  notwithstand- 
e  difficulty  of  adopting  it  in  certain  exceptional  cases.  That  this 
mass  of  vegetation  swelled  over  an  area  frequently  subjected  to  de* 
on  beneath  the  neighbouring  waters  admits  of  out  little  doubt.  Such 
pothesis  serves  to  explain  not  only  the  equable  covering  of  the  coals 
iieir  roofs  of  muddy  or  sandy  matter,  afterwards  consolidated  into 
and  grit,  and  exhibiting  to  our  gaze  the  remains  of  mullusca  and 
which  tenanted  the  waters  of  those  depressions,  but  indicates  also 
ode  in  which  certain  seams  have  been  divided  by  partings  almost 
ceptible  in  one  place,  but  amounting  to  many  feet  in  another.  The 
:nown  Busty  Bank  seam  of  the  western  district,  some  5  feet  thick, 
ling  a  clay  band  of  11  inches,  is  thus  divided  in  a  distance  of  2  or  3 
by  the  increase  of  the  parting  to  18  feet,  into  the  stone-coal  and  the 
quarter  at  Garesfield  Colliery.  A  still  more  remarkable  instance  is 
ow  Law  seam  at  these  works,  6  feet  3  inches  thick,  which,  by  the  in- 
i  of  a  parting  as  it  goes  eastward,  exhibits  at  Bowden  Clos»e  Colliery, 
\  miles  awav,  two  seams  divided  by  no  less  than  16  fathoms  of  ground, 
ich  beds  oi  sandstone  or  pert  and  their  seams  of  coal  have  been  in- 
ated.  Such  partings,  when  composed  of  shale,  are  oflen  one  mass 
gmarian  impressions,  and  thus  form  no  exception  to  the  generally 
*tant  part  which  that  fossil  plays  as  the  root  of  the  chief  plant  of 
Md ;  but  when  the  partings  consist  of  fine-grained  clean  sandstone, 
ng  no  trace  of  rootlets,  I  confess  that  the  appearance  of  bright  solid 
esting  upon  them  seems  to  me  to  demand  some  other  explanation.  In- 
3s  of  this  kind  observed  in  South  Stafibrdshire  and  in  the  Whitehaven 
ries,  induce  me  to  think  that  the  material  must  in  some  cases  have 
introduced  between  the  laminae,  and  sometimes  even  diagonally 
irt  them,  subsequently  to  the  solidification  of  the  coaly  matter.  But 
are  several  curious  phenomena  as  to  which  a  doubt  frequently  arises, 
ler  they  are  due  to  action  during  or  after  the  formation  of  the  coal, 
eductions  of  no  small  practical  importance  sometimes  depend  on  the 
ion.  Thus  Mr.  Hurst  has  ^ven  to  the  Institute  a  very  exact  account 
egularities,  especially  swelhes,  or  narrow  depressions  in  the  Low  Main 
vrhich  appears  to  have  been  formed  prior  to  the  deposition  of  the 
'  seams.  On  the  other  hand,  Mr.  Marcus  Scott  has  excellently  de- 
•d  a  broad  valley  of  denudation  which  was  eroded  in  the  coals  of  the 
>shire  field,  and  filled  in  with  higher  unproductive  measures.  Again, 
some  of  the  slips  and  faults  or  troubles  we  may  sometimes  observe 
coal  and  ironstone  beds  so  to  change  on  approaching  them,  or  to  vary 
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BO  much  on  opposite  siclos  of  tbem,  that  whilst  in  fiome  few  cases  we  may  In 
led  to  suspect  their  eonteinpornneity  with  the  beds  themselves,  there'  are 
ninny  more  which  we  cannot  explain  without  supposing  that  the  coal  mwt 
at  tlic  time  of  the  disruption  have  been  moidded  and  squeezed  in  an  almort 

Elastic  condition.  In  tne  determination  of  the  plants  of  thi;  coal  much 
as  been  done,  and  the  Newcastle  names  of  Hutton  and  Withom  have 
gnined  deserved  honours  in  the  cause.  But  much  remains  to  be  done  bv 
microscopic  imjiiiiy  and  by  the  observation  in  the  pits  of  the  plants  whift 
accompany  particular  seams.  Goppert  tells  us  of  certain  coals  of  Ehine- 
Prussia  and  Silesia  that  diflerent  seams  are  distinctly  formed  of  different 
plants,  sometimes  Si^illaria  and  Lepidodendron,  at  others  Coniferae,  and 
in  many  Stij^maria  beinj;  chiefly  prominent.  Alay  we  not  by  dejjrees  con- 
nect the  peculiar  and  perhaps  varyinjj  character  of  seams  with  the  plaL's 
of  which  they  are  formed,  and  may  we  not  advance  to  a  much  nean^r  per- 
ception of  the  true  character  of  those  wondrous  primeval  forests!'  And 
here  1  would  remind  you  that  whilst  some  of  our  guides  in  roal-geolwjy 
inrline  to  the  opinion  of  a  marine  origin  for  their  plants,  thus  brineing 
them  into  natural  contact  with  the  fishes  and  the  probably  marine  shells 
often  found  in  the  shales,  others  insist  on  a  terrestrial  vegetation,  and  a 
third  on  that  of  lagoons  or  sea-swamps  and  bogs.  The  last  few  yean 
have  given  more  heavy  arguments  to  those  who  insist  on  a  lurid  forat, 
however  near  to  the  water's  level  it  may  have  been.  We  but  recently 
knew  that  among  these  giant  stems  of  ^)igillaria  the  busy  hum  of  flying 
insects  and  the  merry  chirp  of  the  cricket  were  heard,  that  scorpions 
curled  their  ominous  tails,  that  land  shells  crept  slimily  along,  and  that 
several  genera  and  many  species  of  reptiles  either  pursuecl  their  prey  along 
the  ground  or  climbed  the  trees,  wliere  hollow  trunks  have  rormed  tl»e 
casket  to  contain  their  remains.  Here,  then,  is  a  goodly  ]K»pulation  io 
vivifv  the  sccno  \Ahirh  only  a  few  years  ago  was  held  to  l>o*  almost  wantin;: 
in  all  but  vcgctaMc  life ;  and  "vvhon  we  consider  the  accidents  which  bavo, 
amid  the  great  d(^-(>ni]H.'sitiou  of  organic  matter,  preserved  to  us  flio-'e  re- 
mains, genernlly  eiu-loseil  in  ironstone  nodnh-s,  wemnst  feel  eontideut  tLnt 
coming  3'ears  \Aill  have  many  an  additional  fact  to  diselose.  Of  the  wlio!i' 
range  of  the  carboniferous  formation,  perhaps  the  most  interesiin-:  in 
seveial  respects  is  the  lower  division.  Many  years  ago,  Professor  riiiliir* 
described  the  peculiar  group  of  luiquestionably  marint?  shells  occurring  m 
the  roof  ot  the  Halifax  coals;  and  my  friend  !Mr.  Binney  has  traci'l 
throughout  the  length  of  Lancashire  several  seams  which  are  thus  i-harji-'- 
terized,  and  which  are  invariably  below  the  thick  seams  of  the  main  conl- 
iicld.  .1  have  been  greatly  interested  in  hunting  up  the  same  group. — the 
well -know  n  Arirv.lo-jifciai  jtapijracvus.  Coniatitcs  JJsfcrty  <>rf/*oc,  rtix.  nu'i 
J/nif/vhi — in  l)erbyshirc,  l5orth  Slallbrdshire,  and  in  >'orili  W:iJ»>!«. 
Again,  they  occur  very  similarly  in  South  "Wales  at  Merthyr  and  >'ai]t- 
y-^lo.  and  further  west  in  the  Kilkenny  coal-field.  I  have  devotCil.  ni  in- 
tervals, several  days  to  the  search  for  them  in  this  coal-lit'ld.  but  hitherto 
unsueeessfully  ;  and  whilst  their  oecuiTen(?e  lends  great  force  to  iheprvi'-i- 
bilily  of  the  original  unity  and  the  subterranean  connection  of  nio>t  oi* 
onr  eoal-fi(?lds,  their  apparent  absence  in  the  Durham  and  CumbrrlaTitl 
lower  coals  apj>ears  to  indicate  a  i>eculiar  difierenee  in  the  couditinr.<  J 
deposition.  Ihc  identilleation  of  distant  scams,  and  of  low  as  comjranil 
with  high  measures,  appeared  on  this  evidence  very  feasible  ;  but  Mr. 
Hull  has  not  lontc  since  shown  that  cantion  is  still  needed,  by  annou:irMi,* 
the  occurrence  t»f  the  same  group  in  a  higher  seam  in  Lancashire.  Ir  i? 
Mcll  known  that  the  ironstone  bands  are  among  the  most  prolific  soura^ 
of  the  objects  of  these  studies,  and  I  must,  in  conclusion,  refer  to  the  \\t\ 
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interesting  lists  and  parallels  of  fossils  prepared  bj  Mr.  Salter  for  the  two 
kit  numbers  of  the  '  Iron  Ores  of  Great  Britain/  in  the  memoirs  of  the 
Geological  Sunrer.  The  rich  stores  obtained  by  zealous  collectors  in 
South  iVales,  and* yielded  by  the  productive  strata  of  the  Potteries'  coal- 
field, have  been  formed  under  his  careful  hands  into  a  very  valuable  foun* 
dfttion,  upon  which  I  hope  that  we  may  soon  see  in  course  of  erection  a 
tystematic  and  comparative  natural  history  of  the  British  coal-fields. 

On  Cokb,  Coal,  and  Coal  Mimno  in  Nobthumbrrland  and  Dub- 
ham.  By  Messrs.  Wood,  J.  Taylor,  and  J.  Marley. — The  Northern  Insti- 
tate  of  Mining  Engineers  will  publish  this  paper,  with  several  illustrations. 

Oh  thr  Fossil  Tbkth  op  Hobsb  found  in  Eed  Clay  at  Stockton. 
Bj  Mr.  J.  Hogg. — As  many  human  bones  had  been  dug  up  in  the  same 
field,  it  was  supposed  that  a  battle  had  been  fought  there,  and  that  horses 
and  riders  had  been  interred  together. 

Maohbsian  Limbstonb  ot  thb  County  of  Dubhah.  By  Messrs. 
Forster  and  J.  Daglish. — As  the  magnesian  limestone  covered  a  conside- 
rable portion  of  the  northern  coal-field,  its  study  was  most  interesting  to 
those  engaged  in  the  mining  operations  of  the  district.  This  arose  trom 
its  important  bearing,  not  only  in  geological,  but  also  in  physical  condi- 
tions. Of  the  latter,  one  of  the  most  marked  was  the  large  quantity  of 
water  met  with  in  shafts  that  had  been  sunk  through  the  limestone  for  the 
iNirpose  of  winning  the  coal  below.  In  all  sinkings  through  magnesian 
limestone  there  were  feeders  of  water,  chiefly  from  gullets  and  hssures, 
and  if  the  shaft  were  not  drained  the  water  rose  to  a  point  which  generally 
remained  constant.  Although  the  line  commenced  at  the  sea-level,  it  nei- 
ther continued  in  this  plane  nor  followed  the  line  of  stratification  nor  the 
nndulations  of  the  surface,  but  rose  almost  uniformly  with  the  surface  as 
it  passed  inland.  At  Seaton  Pit  it  is  226  feet  from  the  surface,  and  at 
Hetton,  3^  miles  directly  west,  it  is  108  feet ;  and  ss  the  surface-level  of 
the  latter  is  90  feet  al>ovc  that  of  the  former,  it  follows  that  the  line  of  sa- 
turation rises  in  this  direction  at  the  rate  of  60  feet  per  mile.  There  is  a 
eurioua  anomaly  in  the  case  of  North  Seaton  and  Cambois  Pits.  The  cir- 
eumstances  which  favour  the  remarkable  accumulation  of  water  in  the 
limestone,  and  the  rapidity  with  which  it  is  drained  ofi*  into  pits  sunk 
through  it,  is  due  to  several  causes,  some  of  which  are  peculiar  to  this  for- 
mation, and  perhaps  to  this  district.  They  are — 1st.  The  arrangement  of 
the  beds  of  stratification ;  2nd.  The  contour  of  the  countr}r  •  3rd.  The  per- 
meability to  water  of  this  formation.  The  beds  of  stratification  dip  to- 
wards the  sea  at  an  angle  somewhat  more  inclined  than  the  surface  of  the 
ground,  so  that  on  this  line  of  section  the  magnesian  limestone  crops  out 
with  a  bold  escarpment,  about  3^  miles  inland  from  the  sea,  forming  one 
of  the  most  pleasing  features  in  the  landscape  of  the  south-east  portion  of 
Durham.  An  observer  standing  on  the  escarpment,  and  looking  inland, 
would  have  an  extended  view  over  the  wide  expanse  of  flat  country,  which, 
owing  to  the  softer  character  of  the  rocks  of  the  coal-measures,  always  lies 
at  its  base,  and  ever  running  up  into  the  limestone  in  deep  bays  or  fiords, 
gives  it  the  character  of  an  ancient  rugged  coast-line.  Seaward  an  entirely 
different  aspect  is  presented,  a  series  of  undulating  hills,  intersected  with 
many  deeply-cut  picturesque  and  beautiful  ravines,  which  being  low  and 
sheltered  are  well  wooded  and  clothed  with  a  luxuriant  foliage.  The  bold- 
ness of  this  escarpment  is,  no  doubt,  to  a  certain  extent  due  to  the  soft  na- 
ture of  the  "yellow  sand"  lying  immediately  below  it;  this  sometimes 
reaching  a  thickness  of  50  feet,  extends  over  the  flat  base  to  a  considerable 
extent  beyond  the  limestone,  and,  being  thoroughly  pervious  to  water, 
forms  a  natural  absorbent  for  all  the  drainage  of  the  district  round,  which 
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is  further  increased  by  the  numerouB  before-mentioned  bflvs  jutting  into 
the  liiueatone.  In  addition  to  tliia,  over  the  country  extendiui;  from  the 
outburst  of  the  limestone  to  the  sea,  the  large  firs^sures  already  spoken  dt 
as  intersecting  in  all  directions  the  limestone  form  so  many  channels  dt 
communication  between  the  surface  and  the  bed  of  "  yellow  sand  "  dom 
which  the  surface  drainage,  and  even  in  some  instances  small  atrearai,  psN 
freely.  It  cannot  therefore  be  wondered  at  that,  when  this  formation  ii 
pierced  by  any  shaft  below  the  level  of  saturation,  large  volumes  of  Titer 
should  be  encountered ;  and,  although  this  may  for  the  time  increase  the 
engineering  diificulties,  and  frequently  add  much  to  the  cost  of  winDin|S 
coal  through  the  limestone,  it  has  at  the  same  time  its  brighter  points  of 
view,  afibraiug,  as  it  does,  an  inexhaustible  supply  of  pure  and  agreeable 
water  to  the  inhabitants  residing  on  its  surface,  'the  large  towns  of  South 
Shields  and  Sunderland  are  entirely  supplied  by  water  pumped  at  ext«&- 
sive  works  at  Clcadon,  Fulwell,  and  Humbledon  liill.  The  town  of  Sei- 
hani  Harbour  is  also  similarly  supplied.  The  water  is  hard  for  dome»tie 
purposes,  but  delightfully  clear  and  refreshing  to  the  taste."  The^eoenl 
stratigrapliical  character  of  the  magnesian  limestone  of  the  district  wu 
then  entered  upon.  The  next  subject  was  the  connection  between  the  dii- 
location  aflectmg  the  coal-measures  and  the  magnesian  limestone,  tliii 
portion  of  the  paper  being  illustrated  by  reference  to  a  forty-feet  upthrot 
fault,  which  passes  through  both  the  '*Jane"  and  *'  Caroline'*  shafU  of  tbe 
Eppleton  Ilctton  Colliery. 

Skiddaw-Slite  Fossils,  and  Hornblendic  Grbekstoneb  akd  nnii 
Delations  to  tue  Mbtamouphic  avd  Silubian  Eocks  op  thb  Corvn 
of  Tybone.   By  Professor  Ilarkness. 

New  Coal-Plants  fbom  Nova  Scotia.  By  Dr.  Daweon. — One  of  tlie 
plantji,  L.  Acadianus^  belonged  to  the  genus  Lepidophloios  of  Stemberj;: 
tlio  other  was  an  example  of  a  type  of  lA'-pidodtndron,  Ycry  characleri!«tir, 
ill  ^'ova  Si'otia,  of  the  lower  coal-measures  associated  with  the  lower  car- 
boniferous limestone.  The  author  concluded  that  the  original  species  of 
Sternberg,  L.  larivinum,  was  founded  on  the  fragment  of  the  bark  of  an 
old  trunk,  having  the  leaf-bases  ilattened,  and  hence  described  as  si-ales. 
It  \^a8  evid(Mitly,  in  sliort,  closely  allied  to  the  specimen  described.  Tbe 
genus  iUodcndron  was.  he  thougiit,  identical  \^iUi  Lt-pidophloit^,  but  ap- 
parently founded  on  specimens  having  the  leaf-bases  presen-ed,  with  list* 
cono  scars,  but  wanting  vascular  scars.  It  apj)cured  to  him  that  the  ge- 
neric names  Ulodendron,  Lomatophloios,  Leptoxyluni.  Pachy]>h!<.eu8,  an«i 
Botlirodendron  should  be  abolished  in  favour  of  Lepidophloios,  unless  in- 
deed it  should  appear  that  any  of  these  names  had  priority-  in  date.  The 
second  plant  described  was  the  Lcjyidodvndron  corrutjatum,  which  i^a* 
one  of  the  most  abundant  in  the  lower  coal-measures  ot  ^ova  Scotia  and 
New  Brunswick.  The  species  'was  remarkable  for  its  variability,  and  also 
for  the  dissimilar  ap])earanccs  of  old  stems  and  branches  o<'casioned  by  tbe 
separation  of  the  areoles  in  the  growth  of  the  bark,  instead  of  ihe  areclt'? 
themselves  increasing  in  size,  as  in  some  other  Lcpidodendra. 

MODKLS    ILLUSTRATING  THE  CONTORTIONS  IN   MlCA-ScHIST  AND  SlaTE. 

By  Mr.  H.  C  Sorby. — The  models  consisted  sim])ly  of  bands  of  iudia-ruli- 
ber  laid  upon  each  other.  In  one,  the  alternate  bands  were  covered  with 
cloth,  80  as  to  d«^prive  them  of  the  elasticity  possessed  by  pure  iudia-Pil»- 
ber.  The  object  of  the  models  was  to  show  how  various  pheuomeua  in 
nature  have  probably  been  caused  by  lateral  or  superincuninent  pressure. 
Pressing  each  end  of  a  model  with  a  little  force,  Mr.  Sorby  easily  produccil 
tt  series  of  curves  and  undulations,  the  suggestions  of  which  wen-  at  (»mf 
appreciated  by  the  Section.     In  the  caw  of  the  model  with  the  all  ornate 
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bands  of  yaTying  flexure,  the  result  was,  of  course,  such  as  would  be  pro- 
duced by  contortions  of  alternating  strata.  Another  effect  was  gained  by 
having  one  end  of  a  model  held  tightly  and  leaving  the  other  free,  so  that, 
according  to  the  pressure  used  and  the  curvature  produced,  the  loose  ends 
overlapped  each  other. 

On  a  Deposit  of  Sulphur  in  Cobfu.  By  Professor  Ansted. — The 
island  of  Corfu  and  the  other  Ionian  Islands,  as  well  as  the  adjacent  main- 
land of  Greece,  consist  almost  entirely  of  limestone.  A  chain  of  limestone 
mountains,  ranging  east  and  west,  crosses  the  island  of  Corfu  at  its  north- 
ern extremity,  and  as  this  is  transverse  to  the  general  direction  of  the 
mountains  on  the  mainland,  and  also  to  the  geographical  axis  of  the  island, 
it  may  be  regarded  as  a  spur  rather  than  a  principal  range.  Crossing  the 
pass  of  Pantaleone,  a  few  miles  beyond  we  come  to  the  village  of  Spagus, 
the  walls  of  which  are  built  of  gvpsum.  In  the  pieces  of  gypsum  it  is  not 
rare  to  find  yellow  markings  and  patches  of  native  sulphur.  Xeaving  Spa- 
ous,  a  path  leads  by  a  deep  ravine  to  a  small  quarry  about  a  mile  ana  a 
half  to  the  north-west.  Probably  about  a  mile  further  beyond  the  ravine 
a  small  cutting  presented  a  section  about  8  or  10  feet  high,  and  perhaps 
20  feet  in  length.  Here  simple  quarrying  operations  had  been  carried  on. 
From  the  surface  to  the  bottom  of  the  quarry  there  were  bands  of  gypsum 
nearly  horizontal,  and  between  them,  somewhat  irregularly,  bands  of  na- 
tive sulphur,  varying  in  thickness  from  a  quarter  of  an  inch  to  an  inch  or 
more.  TThere  were  also  large  masses  of  sulphur  not  continuous.  All  the 
gypsum  ^ve  forth  a  strong  sulphurous  odour  w  hen  tapped  with  the  hammer. 
rrom  this  little  opening  he  was  told  that  five  tons  or  sulphur  had  been  re- 
moved and  used  in  the  neighbourhood  for  the  vines.  He  was  informed  that 
below  these  seams  there  was  another  thicker,  at  somewhat  greater  depth, 
and  that  for  a  distance  equivalent  to  five  English  miles  towards  the  coast 
to  the  north  and  west,  a  similar  deposit  was  known. 

FoBPHTSiTic  KocK  OK  CuASNWooD  FoREST.    By  Profcssor  Ansted. — 
The  part  of  England  referred  to  is  a  small  district  in  the  county  of 
Leicester,  east  of  the  various  other  developments  of  igneous  rork   in 
England.    The  object  of  this  paper  was  to  show  that  the  rocks,  consisting 
of  syenites,  granites,  and  others  of  the  appearance  and  character  uonerally 
regarded  as  igneous,  were  really  of  the  same  date  as  the  slates  with  which 
thev  seem  to  alternate.     The  area  concerned  is  only  eight  miles  in  length 
and.  not  more  than  five  miles  across ;  but  within  that  space  it  contains  a 
singular  variety  of  the  rocks  usually  called  igneous.     For  the  sake  of  con- 
venience the  author  called  them  porphyries,  including  all  imder  that 
general  name.     They  all  contain  nearly  the  same  mineral  composition. 
The. slates  are  found  disturbed  by  an  antichinal  axis,  and  are  turned  round 
at  tlie  southern  extremity ;  but  with  that  exception  all  dip  in  the  same 
direction  on  both  sides  of  the  granites  and  syenites.     There  are  also  in 
many  places  very  well  marked  alternations  and  passages  by  which  the 
slates  may  be  traced  into  granite.     This  perfect  gradation  is  one  of  the 
geological  characteristics  oi  the  district,  and,  combined  with  the  extreme 
variety  of  rocks  of  the  granitic  kind,  render  the  whole  of  Clmrnwood 
Forest  typical  in  English  geolo^.     It  is  clear  cither  that  the  slates  were 
originally  a  continuous  submnnnc  deposit,  of  which  certain  parts  have 
since  become  porphyries,  or  that  the  slates  were  formed  from  clay  at  suc- 
cessive intervals  of  time, — the  time  being  long  enough,  and  the  change  of 
level  great  enough,  to  admit  of  the  conversion  of  clay  into  slate  uu  each' 
occasion,  while  each  interval  was  also  marked  by  the  outpouring  of  ii^iieuus 
rock, — or  else,  that  the  slates  were  cracked  in  the  plane  of  their  bedding, 
and  the  granite  thrust  through  without  disturbing  the  dip. 


872  TBS  asoLoem. 

These'last  two  hypothews  an  too  little  probable  to  require  nmdi  tm- 
■ideration.  On  the  whde,  the  antfaor  oonetadei  that  the  theory  of  awtik 
morohism  ia  that  which  will  ultimately  eonunend  itaelf  to  gec^ogiiBta. 

l^e  author  disputed  the  propriety  of  attributing  theae  alatea  and  olhv 
rocks  of  Chamwood  to  the  Cambrian  period ;  all  we  Jmefw  waa  the  faetcf 
the  great  mass  of  them  being  deariy  toe  reault  of  aome  <4d0r  eonditioacf 
the  earth.  Professor  Ansted  condaded  by  pointing  out  that  the  enrtti^ 
of  any  fluid  nucleus  of  the  earth  near  tiie  surfaces  or  eren  within  niai| 
hundred  miles,  is  altogether  contradicted  by  the  latest  phjrsieal  inyssrip 
tions  I  that  the  existence  of  a  few  good  instances  of  passage-beda  fromshli 
to  pranite  b  su£EU}ient  proof  of  the  possibility  of  ticiat  nietamorduMim  d 
which  there  are  so  many  other  indications,  and  that  the  atody  or  one  sihI 
typical  district  like  the  one  in  question  is  of  itself  more  inairucUfe  sal 
useful  to  the  geologist  than  larger  illustrations,  though  these  also  nrast  W 
obtained  before  he  can  arrive  at  any  general  conclusion. 

Thk  Eocks  op  thk  Maltsbh  Hiixs.  By  Mr.  H.  B.  HoO. — The  ai- 
thor  arrired  at  the  following  **  conclusions :" — 

1.  That  the  metamorphic  rocks  of  the  3f alTems  are  probably  iifTaimalba 
age.  2.  lliat  these  Laurentian  rocks  were  abore  the  aea-lerel  during  thi 
period  of  the  dejKMition  of  tiie  Cambrian  system.  8.  That  prerioiis  to^  m 
during  the  deposition  of  the  Frimoidal  Zom,  the  range  became  depresssi 
4.  That  subseouenUy  to  this  the  range  was  again  elmted,  and  eontiiiaBA 
so  until  after  the  depoeiti<m  of  the  Lower  Llandorery  rocks.  6.  That  tks 
Upper  UandoTcry  beds  were  deposited  during  a  period  of  depression,  whkh 
degression  continued  until  after  the  dejKMdtion  of  the  Middle  Dercaisa 
series ;  that  portion  of  the  ranj^  which  is  between  the  Wind's  PSoint  sad 
the  Worcestershire  Beacon  hanng  becm  the  last  to  be  depressed.  6.  Thst 
subsequently  to  the  Middle  Devonian  period  the  range  again  became  ds- 
vated,  and  continued  so  during  the  deposition  of  the  Upper  Devonian  bedi, 
the  carboniferous  limestone  and  millBtone  grit.  7.  Tnat  this  was  agtin 
followed  by  gradual  depression,  during  which  the  coal-measures,  the  Per- 
mian system,  the  Trias  and  Lias,  were  deposited.  S.  That  the  eruptiont 
of  trap-rock  along  the  range  of  the  Malvems  belong  to  two  distinct  epO(^ 
the  one  anterior,  the  other  posterior  to  the  deposition  of  the  Upper  LUn- 
dovery  beds.  9.  That  the  age  of  the  faulting  of  the  Upper  Silurian  and 
Devonian  strata  on  the  western  flanks  of  the  range,  was  after  the  close  of 
the  Middle  Devonian  period,  and  dependent  on  the  upthrust  of  the  crystal- 
line rocks  which  took  place  about  that  time ;  but  that  the  age  of  the  greit 
longitudinal  fault,  on  the  eastern  side  of  the  range,  was  subsequent  to  that 
of  the  Lias. 

[Sir  B.  MurcbisoQ  did  not  expect  that  he  should  lire  to  see  the  day  when  these  srbi^ 
and  sandstones,  and  so  forth,  should  be  called  Laurentian  gneiss.  He  must  protest,  in 
the  most  energetic  manner,  against  the  application  of  this  name  to  them.] 

Ironstones  in  the  West  of  England.  By  Mr.  C.  Moore.— The 
paper  described  in  detail  the  equivalents  of  the  Cleveland  Hill  ironstones  in 
the  West  of  England,  commencing  at  Lyme  Begis,  and  extending  to  Yeovil 
and  Bath. 

On  the  Obganic  Contents  of  the  Lead  Veins  of  Allenhbads 
AND  OTHEB  Lbad  Veins  OF  YoBKSHiBE.  By  Mr.  C.  Mooro. — ^The  author 
thought  he  need  scarcely  remark  to  those  who  are  acquainted  with  mining 
operations  that  the  contents  of  mineral  veins  are  often  as  varied  in  their 
character  as  they  well  can  be,  in  general  being  highly  mineraliced  and 
dense,  at  other  times  varying  fit>m  a  conglomeratic  mulling  to  materials 
more  nearly  approaching  the  sands,  marls,  and  clays  of  stratified  deposits. 
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Me  examination  of  the  latter  fibows  that  at  whatever  depth  they  may 
mnd  they  give  evidences  of  their  having  been  derived,  some,  probably, 
I  the  denudation  of  older  rocks  which  have  been  re-deposited  with 
:  organic  contents*  in  the  then  open  fissures  of  the  veins,  others'from 
iger  deposits  showing  that  the  rocks  in  which  the  veins  are  found  were 
.  either  the  bottom  of  the  ocean  or  within  its  influence.  That  the  de- 
t  in  the  veins  was  at  times  very  slow  is  shown  by  some  of  the  clays 
g  composed  of  as  thin  laminfis  as  if  they  had  been  deposited  in  hori- 
al  beds.  On  having  the  specimens  of  the  material  before  one,  nothing 
look  more  tmpromising  to  the  eye  of  a  Falceontologist.  The  most 
^ine  would  scarcely  expect  that  anything  like  an  extensive  fauna  could 
erived  from  them,  and  yet  he  had  before  nim  probably  from  160  to  170 
ties  derived  from  carboniferous  limestone  vems  alone,  llie  first  step 
leir  discovery  is  to  wash  the  vein-stuff,  floating  away  as  much  as  pos- 
;  of  the  finer  material ;  in  doing  which  from  some  of  the  mines  you  can- 
but  be  struck  with  the  great  beauty  and  variety  of  the  tints  that  are 
luced,  the  water  being  coloured  by  the  different  specimens  from  the 
t  delicate  French  white  to  the  densest  black.  In  the  sediment  remain- 
after  the  washing,  the  organic  remains  are  to  be  sought  for.  So  abun- 
t  are  they  in  some  instances  that  half  an  ounce  in  weight  has  yielded 
nany  as  156  specimens,  whilst  others  still  remain  in  the  deposit, 
nerous  though  the  organic  remains  may  be,  it  is  not  to  be  expected 
;  they  are  to  bo  found  in  every  sample  selected  somewhat  promiscuously 
a  a  mine.  Those  that  are  mineralized  or  crystallized  may  be  at  once 
aside  as  barren.  Below  are  given  the  number  of  samples  examined, 
those  that  are  fossiliferous : — White  Mines,  Cumberland,  seven  samples, 
misms  in  two ;  Grassington  Mines,  Skipton,  fifteen  samples,  organisms 
ix ;  Alston  Moor,  eleven  samples,  organisms  in  five ;  Weardale,  twenty- 
m  samples,  organisms  in  thirteen;  from  AUenheads,  eight  samples, 
•se  being  much  mineralized,  organic  remains  were  found  in  three  samples 
f ;  but  in  six  others  that  have  been  more  recently  sent  and  more  care- 
Y  selected,  organic  remains  have  been  found  in  every  instance.  Tho 
iples  referred  to  above  weighed  from  a  pound  to  about  an  ounce.  The 
est  depth  at  the  Allenhead  Mines  he  had  yet  traced  organisms  is  678 
;,  but  there  appears  no  reason  whatever  for  supposing  that  they  may 
be  obtained  from  the  lowest  workings,  provided  favourable  material 
examination  can  bo  obtained.  He  would  now  take  the  Alston  Moor 
les  of  Cumberland.  In  specimens  from  the  Slaggy  Bum,  Copper 
sle,  we  have  a  deposit  of  the  same  mineralogical  condition,  and  contain- 
precisely  the  same  genera  and  species  as  those  from  Corrhaust,  Wear- 
9,  and  equally  abundant.  The  same  influences  appear  to  have  been  at 
rk  at  these  points  depositing  a  similar  material  with  precisely  the  same 
anisms,  ana  we  thus  have  in  effect  what,  if  they  haa  been  found  in  a 
itified  bed,  would  be  recognized  as  organic  remains  upon  the  same  hori- 
.  Keturning  again  to  tho  Yorkshire  mines ;  in  the  Grassington  Mines  of 
pton,  in  No.  1,  he  found  fragments  of  bone  or  fish-scale,  and  No. 4,  which, 
ore  being  washed,  looked  like  a  yellow  brown  marl,  was  whoUy  composed 
encrinital  stems.  This  came  from  330  feet  from  the  surface.  But  the 
st  abundant  organisms,  and  perhaps  the  most  interesting  of  aU,  come 
n  the  New  Eake  Veins.  A  sample,  weighing  when  washed  only  half 
ounce,  is  crowded  with  fossils.  A  very  singular  group  of  specimens 
urs  here,  which  have  been  called  Conodonts  by  Pander,  who  considered 
y  belonged  to  fishes,  and  divided  them  into  thirteen  genera  of  fifty- six 
cies ;  but  lately  they  have  been  examined  by  Dr.  Harley,  who,  from 
ir  microscopic  structure,  thinks  they  belong  to  Crustacea.    Those  pre- 
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Renting  the  oomb-like  form  of  very  minute  Bsk  jaws,  he  has  called  ot/aco* 
denna,  A  remarkable  form,  figured  in  a  diagram  exhibited  by  the  author, 
was  surrounded  by  serrated  edges,  and  by  one  or  two  ridges  in  the  middle, 
looking  in  the  enlarged  form  as  much  like  a  rat-trap 'as  anything  he  coald 
compare  them  to,  had  never  before  been  observea.  It  is  interesting  to 
notice  that  hitherto  these  curious  bodies  have  only  been  found  in  the  Lud- 
low bone-bed  and  its  foreign  equivalents,  but  here  we  have  them  in  the 
carboniferous  limestone,  iliey  are  associated  with  numerous  minute 
Hpine-liko  bodies,  which  appear  to  have  a  structure  allied  to  that  of  fishes. 
Tliere  are  teeth  of  small  nshes.  and  univalves  of  different  species.  Ftooi 
these  facts  it  appears  to  the  author  clear  that  all  the  carboniferous  hme* 
stone  veins,  as  far  as  he  had  been  able  to  examine  them,  have  been  with- 
in reach  of  the  ocean,  at  periods  which  would  be  indicated  by  their  organic 
contents,  obtaining  their  materials  at  one  time  from  the  denudation  of 
older  deposits,  at  others  from  the  precipitation  into  them  of  much  younger 
ones.  Tlie  latter  he  stated  to  be  the  ease  with  those  of  the  Mendip  and 
South  Wales,  whilst  in  Yorkshire  the  presence  of  Silurian  conodonti 
would  appear  to  imply  the  former. 

He  haa  stated  that  identical  organisms  occur  at  certain  depths  at  Alston 
Moor  and  Weardalo,  placing  them  probably  on  the  same  horizon.  It 
might  be  a  difficult  matter  for  investigation,  but  he  believed  it  possible, 
by  a  consideration  of  this  Question,  that  certain  horisons  in  mines  might 
be  established,  not  so  clearly,  of  course,  as  in  stratified  deposits,  but  lach 
as  might  enable  a  mine-manager  to  know  the  position  of  veins  relatirely 
with  mines  in  other  neighbouring  districts,  and  thus  know  whether  lie 
might,  and  at  what  distances,  be  passing  into  barren  or  paying  ground. 
Further,  he  believed  these  investigations  would  assist  to  establish  the  fact 
that  minerals  are  due,  not  to  plutonic,  but  to  the  very  opposite  agency. 

The  Okganic  Uehatks  op  the  North  Staffoudsqibe  Coalfield. 
— Mr.  Mullins  reail  a  report  of  a  committee  on  the  distribution  of  the  or- 
ganic remains  of  the  North  Stailbrdshire  coalfield.  The  report  wfis  a 
long  and  detailed  desiTiption,  and  appended  to  it  there  were  lists  of  fossils 
foliected  from  sixty-ei;^lit  distinct  beds  of  coals  and  ironstones,  or,  ijulu- 
iling  subordinate  beds,  upwardi;  of  a  hundred.  The  total  number  of  species 
was  stated  at  from  seventy-five  to  eighty,  and  of  about  thirty-five  genera. 
In  the  majority  of  beds,  both  of  coal  and  ironstone,  the  upper  surface  con- 
tains a  substance  resembling  a  bone,  and  the  scales,  teeth,  and  other  parts 
of  fisli,  which  have,  beyond  all  doubt,  been  subjected  to  the  action  of  waUT. 
Tiiis  line  is  often  extended  into  the  body  of  the  ironstone,  but  in  no  instam-e 
has  it  been  known  to  penetrate  the  body  of  the  coal. 

On  tue  CneoNOLOGiCAL  Value  of  the  Lower  Tbiassic  Kocks  of 
Devonshire.  By  Mr.  Wm.  Pengelly,  F.R.S. — The  author  stated  that  the 
red  rocks  of  Devonshire  were  eminently  detrital,  consisting  of  conglome- 
rates, sandstones,  and  marls,  and  belong  to  the  Bunter  or  Lower  Tria*. 


extension  in  this  direction,  their  volume  must  be  enormous.  Havins 
dwelt  at  some  lenirth  on  the  proposition  that  the  rate  of  sedimentation 
must  be,  on  the  whole,  limited  by  that  of  the  requisite  previous  denuda- 
tion, he  proceeded  to  show  that  the  amount  of  deposited  matter  is  not  ue- 
<je8sarily  the  measure  of  the  denudation  which  has  taken  place,  or  of  the 
time  expended  on  it.  Amongst  other  facta  in  this  part  of  his  paper,  he 
noticed  the  occurrence  of  pebbles  of  Triassic  sandjstone  in  the  Tria^^sic  r»?»- 
glomerate,  of  denudational  inequalities  in  the  superior  surfaces  of  beds  at 
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iom  lereb  in  the  same  vertical  seotion*  and  of  certain  peculiar  pheno* 
la  connected  with  the  structure  known  as  **  diagonal  stratification  ;'* 
ir  whicJi  he  proceeded  to  show  that  the  conglomerates  and  sandstone, 
ireiy  layer,  afford  evidence  of  their  littoral  origin,  and  of  their  having 
n  deposited  on  a  tidal  strand  undergoing  slow  subsidence ;  and  con- 
led  with  a  description  of  two  systems  of  dykes  of  Triassic  sandstone, 
I  of  which,  having  a  north  and  south  direction,  invariably  intersects 
other,  which  runs  nearly  east  and  west. 

)v  THi  CAUsn  OF  Eabthquakss  and  Volcanic  Ehuftions.  By  Mr. 
L,  Davies. — The  theory  of  the  author  was  that  these  phenomena,  gene- 
\j  preceded  by  atmospheric  alterations  unusual  in  degree,  were  also 
inected  with  tnem,  and,  indeed,  caused  by  them.  He  imagined  that 
matter  of  volcanic  eruptions,  which,  or  part  of  which,  might  be  the  in- 
ior  surface  of  the  earth's  crust  rendered  fluid  by  fusion,  was  constantly 
ased  against  its  solid  parts  by  the  repulsion  of  deeper-seated  central 
rt,  and  that  this  pressure  was  balanced  by  the  weight  of  the  external 
loepfaere,  the  equilibrium  being  destroyed  by  the  rarefaction  or  greater 
mm  of  the  air,  combined  with  variations  in  the  internal  heat,  and  that 
s  these  phenomena  are  produced. 

"he  Chairman,  Professor  Harlmess,  remarked  that  the  writer  di(\  not  appear  to  be 
re  of  the  most  recent  observations  of  tbe  highest  authorities  on  the  subject,  and 
re  a  definite  conclusion  could  be  arrived  at  concerning  the  influences  of  ntmo- 
nic  pressure,  it  was  necessary  that  a  greater  number  of  obfler\'ations  should  be  made 
1  had  been  made  by  Mr.  Davies. 

*HB  Easly  Conditions  of  thb  Eabth,  by  the  Eev.  Mr.  Brodie,  who 
ntained  the  followinj;  propositions : — 1.  The  greater  heat  of  the  tempe- 
)  and  polar  regions,  m  the  earlier  eras,  cannot  be  accounted  for  on  the 
position  that  the  distribution  of  land  and  water  was  different  from  that 
ch  now  exists.  2.  The  change  which  seems  to  have  been  produced  on 
metamorphic  rocks  was  not  caused  by  heat  from  within  acting  upon 
rn  while  they  were  covered  with  a  mass  of  superincumbent  strata.  3. 
kt  we  have  no  conclusive  evidence  that  the  temperature  of  the  central 
t;  of  the  globe  is  higher  than  that  of  the  surface.  4.  That  there  is  no 
lence  that  the  great  mass  of  the  earth  has  ever  been  in  a  fluid  state. 
That  all  the  phenomena  hitherto  observed  may  be  satisfactorily  ac- 
ated  for,  on  the  supposition  that  the  earth  was  at  some  former  time 
oeed  to  great  exteraal  heat.  The  general  inference  which  he  would 
uce  from  his  observations  was  that  in  all  speculations  in  regard  to 

physical  condition  of  the  earth  in  former  epochs,  it  should  ever  be 
t  in  mind  that  an  increase  of  temperature  implies  an  increase  of  atmo- 
eric  pressure,  with  all  tbe  effects  on  chemical  combinations  and  animid 

vei^etable  development  which  such  an  increase  would  produce. 
.  Hblp  to  thb  Ii>bntification  of  Fossil  Bivalvb  Shblls.  By  Mr. 
Ty  Seeley. — Students  well  knew  that  genera  were  jjracticaliy  realities, 
as  such  the  geologist  and  the  zoologist  had  to  do  with  them.  Between 
ly  groups  intermediate  forms  could  not  be  found.  The  question  then 
le — How  many  genera  are  known  P  Their  distinctive  characters  de- 
ded  on  the  definition  of  a  genus  adopted.  If  it  were  merely  a  number 
learly-related  species,  then  the  descriptive  characters  would  include 
le  in  all  forms ;  but  if  it  existed  independently  of  the  species  being 
lamental  to  them,  then  the  specific  characters  could  not  enter  into  the 
:ription  of  the  genus.  Practically,  the  latter  view,  adopted  in  this 
er,  reduced  the  description  to  a  sixth  of  the  shortest  customary  lengths, 
1st  the  distinction  became  clearer  by  pruning  away  much  that  was 
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common  to  other  typos.  But  even  those  charaeters  were  often  needle^slT 
redundant,  and  several  common  to  nearly  allied  groups  mif;ht  be  cancelkl. 
Having  in  this  spirit  examined  an  extensive  series  of  lamellibranck  shells, 
he  found,  in  most  c^sck.  the  hinge-characters  among  the  more  imporunt 
residua ;  and  sliortly  afterwards,  whilst  determining  some  casts  of  fossils 
in  which  the  hinge-teeth  were  the  only  generic  characters  seen,  it  occurred 
to  him  to  write  the  teeth  down  in  formula;  like  those  used  for  the  teeth  of 
mammalia.  Subsequent  re-examination  of  specimens  showed  that  in  i 
large  majority  of  castas  these  hinge-formulaj  were  almost  the  only  chiru- 
ters  with  which  the  student  need  be  troubled. 

On  TUE  Pennine  Fault.  By  Mr.  W.  Baiubridge. — The  Pennine  fialt 
in  the  Pennine  chain,  the  backbone  of  England,  commenced  near  Tindtlc 
Fell,  in  Cumberland,  passed  near  Brough  and  Kirby  Stephen,  and  nor 
Kirbv  Lonsdale  passod  under  the  name  of  the  Craven  fault  to  the  vale  of 
the  Wharfc,  a  distance  of  130  miles.  Professor  Phillips  had  minutely  d^ 
scribed  the  Craven  fault.  The  researches  of  Professor  Sedgwick  did  not 
extend  further  nortli  than  Brough.  The  Craven  and  the  Pennine  faults 
were  on  a  much  grander  scale  than  the  Ninety  Fathom  Tynedale  fault, 
for  they  had  rent  mountains  asunder,  and  were,  m  fact,  immense  fractarei 
or  splits  along  a  long  line  of  stratification.  The  Pennine  chain  was  ele- 
vated on  an  axis  which  is  now  represented  by  the  line  of  fault,  but  the  true 
axis  would  probably  reach  further  westward,  and  in  time  past  the  chain 
would  have  been  higher  than  it  is  now.  The  slope  to  the  western  set 
might  have  been  as  extensive  as  that  now  existing  to  the  German  Oilcan. 
The  author  traced  the  igneous  rock  for  nearly  twenty  miles  along  the  bade 
of  the  carboniferous  chain,  showing  it  to  be  of  varied  form  and  elevstion, 
spread  out  into  flat  spaces,  heaped  up  into  lumpish  hills,  and  rising  to  tLe 
skies  in  majestic  graceful  cones.  The  greenstone  passed  into  slate  of  dif- 
fering hardness,  and  both  were  foimd  indiscrinunately  along  the  lino. 
There  were  no  ori^anic  remains  in  either.  The  amoq)lious  greenstone  w;l< 
a  dull  dark  substantjc,  often  liable  to  decomposition,  but  often  very  coni- 
pict.  On  the  western  sid.'  of  Duflon  Pike  occurred  beds  of  granite  apf»a- 
rently  in  ro\ind  or  oval  deposits,  as  also  in  the  beck  to  the  nortli.  like  tiiat 
of  JShap  Fell.  Smooth  boulders  of  this  granite  and  of  basalt  were  tlis- 
persed  along  the  flanks  of  the  chain  northward.  The  granite  on  the  Piki'. 
and  farther  south,  contained  mica.  Tliere  were  also  veins  or  dykes  aero?-! 
the  line  of  greywaeke,  as  at  Gale,  near  Melmerby.  containing  feNj)ar  and 
Talc.  There  was  no  appearance  of  volcanic  craters.  Various  <!onjei-turt»s 
might  be  hazarded  as  to  the  manner  in  which  this  mass  of  igneous  matter 
was  ejected.  The  wonderful  forms  of  Merton  and  DufUm  Pike  secmoi  to 
prove  that  they  began  and  completed  their  full  stature  aftt-r  the  elevation 
of  the  chain,  for  as  fabrics  like  these  could  not  at  any  subsequent  jvrio:l 
have  been  submitted  to  any  serious  aciueous  disturbance,  they  seenuil  to 
indicate  separate  volcanic  rests.  There  was  no  evidence  in  any  i»art  of  tlio 
line  of  any  extreme  violence  of  exj)losion,  and  these  pikes  would  ]>rol»aMT 
not  have  survived  in  their  present  integrity  any  such  fits  of  |)owit.  Tlu-ir 
sides  and  summits  must  have  been  broken,  and  their  contents  rt»durcd  lo 
the  chaos  apparent  in  other  portions  of  the  line.  The  growth  of com-s 
would  recpiire  longer  periods  ot  time  than  that  of  pikes.  It  might  api»oar 
to  some  an  extravagant  idea  that  the  pikes  had  been  burning  niouulJiin* 
with  regular  volcanic  rents;  but,  like  giant  cones,  they  might.  throni:h  a 
central  channel,  ivjo  aft"r  age,  pour  forth  their  masses  of  liquid  matter,  dif- 
faring  in  kind,  but  all  sueeessively  hardening  and  consolidating  the  irn-w- 
ing  mountains  witii  one  fiery  garment  laid  on  another,  and  that,  furtluT 
fastened  by  dykes  and  veins  of  interjected  substances,  as  they  appeared  w 
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9  the  bones  of  a  large  skeleton,  they  might  stand  firm  in  their  an- 
ted strength  till  the  fires  ceased  to  bum,  and  the  cup  was,  for  the 
ae,  filled  up  to  and  beyond  the  brim.  Some  connection  between 
Qnine  fault  and  the  Ninety  Fathom  dyke  had  often  been  suggested- 
vke  was  first  seen  at  Cullercoats,  on  the  Northumberland  coast, 
oalf  a  mile  north  from  the  mouth  of  the  river  Tyne,  whore  its  efiect 
ry  conspicuous  in  throwing  down  the  magnesian  lime86>ne,  and  the 
ymg  strata,  from  90  to  100  fathoms.  As  there  was  not  a  vestige  of 
i  the  Pennine  chain,  its  elevation  and  the  crisis  of  the  Pennine 
aust  have  occurred  either  before  the  deposition  of  the  coal  or  after 
ain  had  been  denuded  of  coal  already  deposited.  But  at  the  Tyne- 
lult,  coal  was  thrown  down  from  a  considerable  height.  It  could 
,  therefore,  be  doubted  that  coal  once  existed  throughout  the  chain 
he  millstone  grit,  and  was  washed  ofi*  during  the  partial  submer- 
of  the  chain.  In  that  case  it  would  follow  that  the  Tynedale  fault, 
ing  after  the  deposition  of  the  magnesian  limestone  and  before  that 
New  Red  Sandstone,  was  older  than  the  Pennine  fault ;  and  that 
ter  fault,  with  all  its  volcanic  consequences,  might  have  occurred 
the  same  geological  epochs,  but  after  the  efieots  produced  by  the 
ale  fault.  This  denuaation  of  coal  would,  of  course,  imply  an  in« 
liate  subsidence  of  the  mountain-limestone  system,  durme  which 
il  of  the  chain,  both  north  and  south  of  its  depression  ana  burial 
the  line  of  the  Tynedale  fault,  would  be  washed  away.  It  did  not 
that  this  subsidence  should  be  excessive.  There  appeared  to  be 
evidence  in  the  disturbed  magnesian  conglomerates  near  Brough, 
le  Pennine  fault,  which  followed  the  fin^  elevation  of  the  chain, 
ive  occurred  aft^r  the  dislocation  of  the  ma^esian  limestone  at 
*x>ats.  The  existence  of  the  Ingleton  coal,  which  may,  from  causes 
ng  on  a  limited  tract,  have  escaped  destruction,  seemed  to  show 
le  Tynedale  fault  must  have  preceded  the  Pennine  fault;  but, 
11  that  had  been  said,  there  was  abundant  scope  for  further  observa* 
nd  reasoning  on  this  difficult  subject. 

CUMBEBLAND   COALFIELDS   AND   NeW   EeD   SaNDSTONE.      By  Mr. 

inn. — In  volume  viii.  of  the  Transactions  of  the  Mining  Institute 
ft'castle  is  published  a  paper  which  the  author  had  read  on  this 
;.  The  bearing  of  his  former  paper  was  to  show  that  the  New  Red 
one  was  traceable  from  St.  Bees  through  the  collieries  of  the  whole 
coast  and  up  to  the  vicinity  of  the  village  of  Aspatria,  where  some 
ikings  have  recently  been  made  by  the  representatives  of  the  late 
Q  Harris  in  the  New  Red  Sandstone,  and  short  driftings  have  led 
y  into  the  main  coalfield  towards  Bolton  and  the  neighbouring 
lin  limestone.  At  the  Ellenborough  colliery  the  explorations  have 
i  to  the  town  of  Maryport  in  tne  t^n-quarter  seam  at  the  depth 
fathoms,  and  have  there  been  suspended  at  troubled  coal  attended 
;ry  great  thickening  of  the  band  with  downcast  troubles.  Very 
he  same  circumstances  have  attended  the  working  of  the  Crosby 
r  at  the  depth  of  70  fathoms ;  a  set  of  dykes  and  bad  coal,  about  the 
3urse  as  the  margin  of  the  Red  Sandstone,  terminating  the  profitable 
g  of  the  ten-quarter  seam.  To  the  northward  of  the  above  line  of 
itions  and  down  to  the  Solway,  no  operations  in  search  of  coal  have 
irried  on,  but  sundry  quarries  have  been  worked,  showing  the  Red 
one  to  be  lying  in  refnilar  strata,  with  a  westerly  dip  similar  to  the 
easures.  From  the  above  facts  he  had  been  led  to  form  the  idea 
e  Red  Sandstone  is  but  the  superior  strata  of  the  coalfield,  and  that 
ghbouring  coal-seams  will  be  found  underneath ;  and  judging  from 
.VI.  3  C 


878  TUS  GEOLOGIST. 

the  flatneM  of  the  country  around  Silloth  Hizlxnir,  ha  hftd  Mnimed  that 
the  bottom  of  the  basin  will  exist  in  that  quarter,  fbr  appearance!  of  i 
coal-outcrop  exist  in  the  neiffhboarhood  of  the  Criffle  mountains  in  K]^ 
cudbri^ht.    In  pursuance  of  this  theory  he  assumed  that  the  coalfield  «f 
Canobie  is  similarly  circumstanced,  for  the  Bed  Sandstone  there  crops  oat 
contiflruous  to  the  pits,  and  the  nature  of  the  various  seams  of  ooal  stum- 
late  closely  u^n  those  of  Cumberland.    Another  oorresponding  fiut  st- 
tends  the  coUieir  of  Kirkhouse,  belongini^  to  the  Earl  of  Carlisle,  althoagk 
a  portion  of  it  also  contains  coals  belongm^  to  the  limestone  fonuatioa. 
H^  had  compared  the  sandstone  in  the  neighbourhood  of  Maiyport  witk 
that  upon  Sir  J.  Ghraham's  property  at  Netherby,  and  found  that  they  were 
identical, — that  is,  the  upper  portion ;  the  lower  portion  of  the  beds  bang  of 
a  much  paler  colour,  and  approximating  towards  the  specimens  of  the  orfr 
nary  coal  sandstone.    The  deepest  perforation  which  has  yet  been  msde 
in  the  New  Red  Sandstone  was  by  Mr.  Gockbum,  papermaker,  near  We> 
therall,  who  bored  in  search  of  water,  but  fhiled  in  obtaining  a  8um»ly.  Ii 
a  letter  in  August,  1862,  he  said  the  hole  is  standing  600  feet  tram  the 
surface,  60  feet  of  clay  and  660  feet  of  red  rock,  which  experiment  shows 
that  the  rock  is  remarkably  free  from  water,  and  that  the  sinkings  wodld 
in  all  probability  be  free  irom  those  expensive  operationa  incumd  ehe- 
where.   But  the  most  convincing  argument  as  to  his  theory  had  been  fat^ 
nished  by  the  Aspatria  Ck>llierv,  belonging  to  the  representativea  of  the 
late  Captain  Harris,  a  plan  of  which,  with  its  connection  with  the  Bed 
Sandstone,  was  exhibited,  showing  that  sinking  took  place  in  the  Bed 
Sandstone  with  a  drifting  into  the  main  coalfidd ;  the  oelief  of  the  ma- 
nagers was  that  their  coal  was  thrown  down  and  passed  underneath  the 
said  sandstones ;  all  around  the  village  and  down  to  the  Solway  exhibitiii£ 
nothing  but  red  rock.    Since  he  fint  promulgated  these  opinions  he  had 
found  that  many  persons  in  tlio  district  had  come  to  the  same  conclasion, 
although  certain  j^eolopical  objections  have  been  started.     However,  he 
had  resolved  to  submit  the  foregoing  facts  to  be  canvassed  and  determined 
by  an  association  of  gentlemen  so  well  able  to  dispose  of  the  subject,  which 
is  supposed  to  comprise  one  of  the  greatest  field^  of  coal  yet  untouched, 
and  wnich  in  future  generations  may  uphold  England's  greatness,— one 
which  may  not  have  been  considered  in  Sir  W.  Armstrong's  able  elucida- 
tion as  to  the  duration  of  our  northern  coalfields. 

On  Gold  in  Wales.    By  Mr.  T.  A.  Readwin. 

AnxiFiciALLY-PBODucED  Qfabtzites. — Mr.  A.  Bryson  exhibited  spe- 
cimens produced  experimentall}',  the  object  of  which  was  to  prove,  from 
the  fact  that  cavities  in  quartz  could  not  be  filled  up  at  a  higher  tempera- 
ture than  94  degrees,  that  granite  rock  had  not  been  formed  at  a  higli 
temperature. 

An  architect  present  favoured  this  theory.  He  hftd  seen  re])eatcdly  distinct  watfr- 
lines  in  granite,  and  they  might  be  seen  outside  the  Euston  Square  Station,  Londoo. 
There  was  reason  to  believe  that  certain  granites  were  of  an  aqueous  origiu. 

The  Antiquity  of  Man;  By  Professor  Phillips.— He  said  that  one 
of  the  remarkable  fniits  of  geological  investigation  was  to  invest  ilmotit 
every  point  of  the  earth  s  surface  with  a  new  interest.  The  small  French 
village  of  St.  Acheul  had  long  been  remarkable  for  the  school  of  Jesuits 
established  there;  but  antiijuarians  had  discovered  that  it  was  near  a 
burial-ground  of  great  antiquity.  In  the  course  of  excavation  there  were 
discovered  the  graves  of  people  far  more  ancient  than  any  known  to  hare 
been  buried  there.  Other  memorials  wore  alpo  discovered,  and  on  one 
he  had  obtained  from  the  workmen  he  read  the  name  of  CoDstantius. 
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A  stone  ooflBn  was  found,  and  also  an  armlet,  which  had  been  placed 
on  the  arm  of  a  buried  person.    When  they  looked  in  front  of  the  ^at 
&ce  of  excavation  anu  saw  overhead   the  Jesuit  College,  the  ancient 
cemetery ,' and  the  Koman  and  pre-3loman  graves,  the  question  arose, 
"  What  could  be  the  autiquity  of  the  sand  and  {gravel  deposit  at  the 
lower  level?"    In  Sir  Charles  Lyell's  recently-published  volume  the  situ- 
ation was  follv  described.   Concerning  the  deposits  there  was  no  diflerence 
of  opinion ;  tney  were  to  be  reckoned  among  the  later  deposits  of  geolo- 
gical time,  and  in  the  lower  parta  of  these  deposits  a  great  number  of  in- 
teresting implements  had  been  obtained.     He  described  the  deposits  in 
detail,  stating  that  freshwater  and  land  shells  were  found  in  gravels  and 
sands,  and  an  argillaceous  deposit  over  them.     For  the  freshwater  and 
land  shells  in  the  gravel  it  was  not  necessary  to  appeal  to  the  action  of  the 
seas,  which  however  was  seen  in  the  lower  part  of  the  level.    There  were, 
in  different  levels,  cases  of  great  agitation  of  water,  comparative  agitation, 
and  comparative  tranquillity.    They  might  imagine  a  lacustrine  deposit, 
against  which  there  would  be  the  objection  that  it  would  not  produce 
gravel  in  such  a  form,  it  being  twisted  about  in  all  ways,  and  that  there 
ought  to  have  been  found  lying  parallel  to  the  surface  of  the  lake  a  great 
number  of  lacustrine  shells ;  sucn  was  not  the  case,  and  that  explanation 
would  not  apply  to  the  mixture  of  freshwater  and  land  and  amphibious 
shells.     The  more  ordinary  explanation  was  to  suppose  the  action  of  a 
river  which  had  changed  its  position,  so  that  the  flint- instninients  found 
near  the  bottom  might  formerly  have  existed  near  the  top.     The  arrange- 
ment of  the  sands  was  obviously  of  such  a  kind  that  they  floated  over  the 
pebbles  and  covered  all  below.    The  whole  question  came  finally  to  this, 
—Could  they  determine  the  age  of  the  gravel  hcda  ?    They  could  not 
escape  the  conviction  that  the  Aint-instninients  were  of  the  same  age  as 
the  gravel  beds.    Upon  the  supposition  of  strata  haviii£^  been  deposited 
by  nver  action,  the  upper  surface  of  the  deposits  would  continually  tend 
to  become  level,  and  would  be  so  when  the  deposits  were  of  an  argillaceous 
nature.     In  thw  case  the  slope  varied  from  2.^  to  IJ-  degrees.     In  order  to 
account  for  the  present  condition  of  things,  it  would  bo  necessary  to  sup- 
pose that  the  country  hod  been  disturbed,  and  that  there  had  been  an  ele- 
vation affecting  the  valley  of  the  Somme.    On  an  examination  of  the  loca- 
lity, they  would  speedily  arrive  at  the  impression  that  it  was  requisite  to 
remember  that  there  was  no  period  of  geological  history-  from  which  it  was 
lafe  to  exclude  a  movement  of  the  earth's  crust.     The  map  of  France 
ibowed  the  causes  of  the  elevation.    The  rivers  ran  in  parallel  lines  across 
die  chalk,  and  it  was  impossible  to  separate  the  circumstance  from  the  si- 
milar fact  in  this  country  where  these  phenomena  had  been  discovered. 
As  there  was  reason  to  tnink  that  the  valley  had  been  subject  to  upheaval, 
lecepting  the  supposition,  they  would  not  oe  able  to  determine  the  ques- 
tion of  age  by  the  excavation  of  the  river.     If  they  followed  the  sugges- 
tion of  Sir  C.  Lyell,  and  took  their  measure  from  Scandinavia,  they  might 
come  to  some  determination  as  to  time ;  but  this  was  a  case  of  a  local  dis- 
turbance of  the  earth's  crust,  affecting  certain  lines  of  country  iu  a  given 
direction,  and  apparently  ceasing  beyond  that. 

Oh  THE  Drift  Beds  at  Mundksley,  Nobfolk.  By  Professor  Phil- 
lips.— His  remarks  went  to  confirm  some  views  which  were  of  the  greatest 
importance  in  reasoning  with  regard  to  the  antiquity  of  mankind,  and  at 
the  same  time  suggesting  a  mode  of  consideration  which  he  ho])od  could 
^  " .  be  followed  up.  Tfiie  district  on  the  coast  of  Norfolk,  where  the  clifls  were 
fimned  of  glacial,  postglacial,  and  preglacial  deposits,  had  become  famous 
through  the  investiganons  of  Mr.  Taylor.     Some  thirty  years  ago  in 
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Yorkshire,  below  the  boulder  clay,  there  was  found  a  quantity  of  flint  and 
chalk  gravel,  which  contained  the  bones  of  elephants,  hcnves,  and  other 
creatures.  Soon  after^'ards  a  similar  discovery  was  made  in  ^orfolk. 
Having  described  these  deposits,  the  Professor  said  he  was  inclined  to 
think  they  must  not  venture  to  apply  to  this  country  any  argument  drawn 
from  Scandinavia.  Each  country  must  be  studied  for  itself,  and  it  was 
bett<^r  to  take  each  class  of  glacial  deposits  separately.  He  thought  it 
was  possible  to  account  for  these  deposits  by  the  introduction  of  the  tide 
at  dincrent  levels,  and  that  it  was  not  at  all  necessary  to  suppose  that  the 
coast  had  been  disturbed  in  order  to  account  for  the  level  of  the  marine 
shells.  He  was  inclined  to  think  that  all  those  roammaliferous  strata 
should  be  put  together  as  the  deposit  of  one  period. 

On  the  Alluvial  Acjcumulations  ly  the  Valleys  op  the  Somxb 
ANT)  OusK.     By  Mr.  K.  A.  Godwin- Austen. 

On  the  Discoveby  of  Elephant  and  otheb  Mammalian  Rbmaixs 
IN  OxFOKDSHiBE.  liy  Mr.  G.  E.  Koberts. — A  considerable  number  of  ele- 
phant and  other  mammalian  bones  have  recently  been  met  with  in  a  cut* 
ting  upon  a  new  line  of  railway  passing  throngli  Thame,  in  Oxfordshire. 
They  were  taken  from  a  coarse  ruobly  gravel,  mixed  with  stiff  clay,  about 
13  feet  from  the  surface.  The  section  gives  a  surface-day,  lightish-yellow 
in  colour  and  with  a  sandy  bottom,  1 1  feet  in  thickness,  lying  upon  gravel, 
the  average  thickness  of  which  is  2  feet  6  inches,  and  which  passes  down- 
wards into  a  light  coloured  sand.  About  10  feet  down  in  the  clay,  a  vase 
was  found,  of  coarse  earthenware,  full  of  small  bones,  and  just  above  the 
gravel  another  vase  of  coarse  brown  ware.  The  gravel  extended  linearly 
for  60  yards,  and  was  slightly  dome-shaped.  Some  of  the  bones  have 
been  submitted  to  Dr.  Falconer,  who  has  recognized  Ele^pkcu  primigeuiui 
of  the  Siberian  type, — teeth  and  other  remains  rather  abundant ;  Elephat 
untiquHs ;  a  lari^e  species  of  Bos  { prlmiijeuins?  or  pn'srius?), — top  of  ra- 
dius, tibia,  and  horn  core ;  many  bones  and  teeth  of  Kqttus  caboNuji  Jlx- 
itilis,  including  a  finely-preserved  ti])ia  of  great  size  and  a  portion  of 
another  still  larger  ;  and  some  good  fragmentary  specimens  of  the  honis 
of  Cvrvus  elaphus. 

Ox  THE  HyDKOGRAPHY  OF  THE  St.  LaWRENCE  AND  THE  GbEAT  LaKF*. 

By  Dr.  llulburt. — The  cHects  of  frosts  and  thaws  during  the  Canadian 
winters  are  very  remarkable  on  the  rivers,  smaller  lakes,  and  bays  of  tIio 
great  lakes  in  the  valley  of  the  St.  Tiawrence.  One  example  may  i»e 
given.  In  t)»c  winter  of  1S(U  the  \\riter  very  carefully  examined  ihiv^ 
elTect:!  upon  Burlington  Bay,  at  tlie  head  of  T^ake  Ontario.  The  ice  at  the 
time  was  about  15  inches  thick.  Frequent  tliaws  occur  during  the  winiiT, 
at  all  of  which  the  ice  expands  with  the  rise  of  temperature.  With  ibf 
return  of  the  cold  the  ice  again  contracts,  but  the  part  which  has  bivn 
shoved  upon  the  shore  remains  ptationary,  and  the  ice  op€»ns  or  cracVs  in 
parts  over  deep  water.  During  twenty-tour  hours  the  ice  had  expamlc^l 
6  feet  over  a  distance  of  2  mih's,  whilst  it  remained  firm  on  the  south  siide 
of  the  bay,  carrying  with  it  aboiit  S()  feet  of  a  wharf.  A^hich  broke  at  t!ie 
centre,  whilst  some  80  feet  nearer  the  shore  remained  lirnily  inibeddt^d  iu 
the  ice  that  had  not  yielded.  Similar  cdccts  were  protluced  iu  (»ther  placid 
along  the  same  shore.  This  expansion  and  contraction  of  the  ice  is  r^urc 
to  destroy  all  these  bridges  and  wharves  built  upon  i»iles  and  light  spar>  iu 
the  lakes  and  rivers  which  freeze  over;  for  the  lari;er  lakes  remain  e]H'n 
during  the  winter.  The  boulders  of  ])rimitive  rocks  which  thieklv  ftri'tv 
the  valley  of  the  St.  Lawrence  are  found,  on  one  shore  of  the  smuiltr 
lake>»  aiul  rivers,  to  have  been  carried  hy  the  action  of  the  ict*  far  away 
from  the  water;    an<l  whilst  thn.sp  hoijhlcjs  •)rten  occur  so  abun<ianilv  k» 
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one  shore  as  to  prerent  the  trayeller  landing,  he  is  sure  to  find  the  other 
shore  quite  free  from  them.* 

BSPOBT    ON    THE    ChEXICAL    AND    MiNEBAL     COMPOSITION     OF     THE 

Granites  and  associated  Rockr  of  Doneoal.  By  a  Committee,  con- 
sisting  of  Mr.  Scott,  Sir  R.  Griffith,  and  Professor  Haughton. — The  first 
portion  of  the  report  contained  a  fj^cncral  description  of  the  geological 
features  of  the  county  Donegal,  with  an  account  of  the  diflerent  facts 
observed  by  the  members  of  the  committee  during  their  various  tours  in 
the  county.  It  stated  that  in  many  particulars  the  non-granite  rocks 
of  the  county  Done||[al  resembled  those  which  are  described  by  Mr.  Mac- 
farlane  as  characterizing  tlie  Huroniau  scries  of  Canada  and  its  Norwegian 
equivalent  the  Tollemarken  Quartz  formation  of  Naumann,  and  the  views 


Geological  Survey  of  Canada,  and  from  Keilhau's  *Gfea  Norwegica. 
One  of  the  points  on  wliich  considerable  stress  was  laid  by  the  authors  of 
the  report  was  the  occurrence  of  "  a  chalcedonic  conglomerate,  of  which 
the  cement  is  micaceous  and  the  pebbles  are  mainly  siliceous  of  the  chal- 
eedonio  variety,  but  consist  also  of  pieces  of  the  mica-schist  itself,  and 
sometimes  also  of  feldspar."  This  rock  is  an  extremely  characteristic 
feature  of  the  north-east  of  the  county  Donegal,  and  may  perhaps  be 
found  to  be  present  in  a  corresponding  position  in  Scotland,  as  it  would 
rapear  that  conglomerates  of  a  similar  nature  have  been  observed  by  Sir 
H.  Griffith  at  Anie,  in  the  neighbourhood  of  Callander,  and  by  Professor 
Haughton  at  the  summit  level  of  the  Crinan  canal.  The  igneous  rocks, 
which  are  very  abundant  in  the  county,  were  found  to  be  regularly  inter- 
stratified  with  the  grits  seen  in  Limshowan,  while  in  the  south  of  the  county 
rocks  of  a  similar  constitution  were  found  to  be  intrusive.  Analyses  of 
both  varieties  were  pven  in  the  Eeport.  The  coarse-grained  varieties  of 
these  rocks  were  all  termed  by  the  authors  syenites,  as  they  class  under 
the  generic  term  syenites  all  rocks  which  consist  mainly  of  a;  homblendic 
mineral  associatecl  with  a  feldspar,  and  with  a  quartz  or  mica,  or  both. 
This  term  includes  diorite  and  other  rocks  wliose  nomenclature  seems  at 
present  to  be  not  quite  fixed,  as  the  names  arc  used  in  different  senses  by 
diflerent  authors.  Limestone  was  found  in  considerable  abundance ;  no 
fossils  have  been  discovered  in  it,  and  it  passes  into  c*r\'({tullinc  marble  in 
the  neighbourhood  of  the  granite.  As  to  the  granite  itself,  it  contunis 
the  two  feldspars  orthoclase  and  oligoclase,  with  black  mica,  quartz,  and 
almost  universally  small  crystals  of  sphenc.  In  some  varieties  of  the  rock 
it  is  so  abundant  as  to  induce  the  authors  of  the  report  to  t^rm  it  sjthenio 
granite.  This  mineral  has  been  long  known  to  exist  in  the  granite  of 
parts  of  Scotland,  and  it  is  also  found  in  that  of  Gahvay.  Evidence  was 
adduced  to  show  the  gneissose  character  of  the  granite  when  seen  in  the 
field,  and  its  passage  by  insensible  gradation  into  gneiss  and  mica-schist 
in  a  manner  precisely  similar  to  that  described  by  Koilhau  as  having  been 
observed  by  nim  in  jforway.  In  addition  to  this  fact,  attention  has  been 
drawn  to  the  stratified  nature  of  the  granite,  and  to  the  occurrence  of 
gneiss  and  of  limestone  in  several  localities  within  its  area.  In  such  cases 
the  limestone  is  extremely  rich  in  minerals,  and  is  generally  accom])anied 
by  a  peculiar  rock,  called  by  the  authors  **  sphene  rock,"  which  consists  of 
orthoclase,  quartz,  and  pyroxene,  with  sphene  in  extreme  abimdance  ;  and 
a  quot-ation  was  made  from  the  Canaclian  rejwrts  before  referred  to,  to 
show  that  a  similar  connection  of  these  rocks  had  been  observed  in  Ca- 

*  See  also  for  the  subject,  *  GeoMst/  vol.  i.  p.  539  (1858). 
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nada.  The  report  did  not  contain  any  statements  relatiTe  to  the  an  of 
the  rocks  of  Donegal,  but  it  expressed  a  hope  that  the  laboion  m  tki 
Greological  Survey  of  Ireland  in  Connanght  and  of  the  Surrey  of  Seotlnd 
would  shortlr  afford  data  on  which  sound  reasoning  as  to  the  age  of  the 
Donegal  rocks  might  be  based.  The  chemical  constitation  of  the  granitei^ 
syenites,  and  the  included  minerals,  was  then  discussed.  Most  of  lbs 
analyses  have  alreadj  been  bronght  before  the  GkolcMgieal  Society  of  Loa- 
don,  and  published  m  volume  xriii.  of  the  Quarter)^  JoumaL  In  addi- 
tion to  these,  two  analyses  of  Scotch  granites  were  given,  one  horn  Btamr 
tian  and  the  other  from  Tobermory,  which  had  been  meeted  owing  to  thar 
similarity  to  some  of  the  Donegal  granites.  ^  The  report  concladedvitk 
an  important  investigation  into  the  mineralogical  constitution  of  the  gia> 
nites,  which  was  fVimished  by  Professor  Hanghton.  Only  the  rasnhi  of 
the  calculation  were  laid  before  the  Association. 

It  will  be  seen  from  the  paper  which  has  been  ahready  printed  (Qnsrt. 
Joum.  vol.  xviii.  p.  403),  that  there  are  four  equations^  to  determine  fimr 
unknown  quantities,  namely,  the  quarts,  orthocUse,  oligoolase,  and  hkA 
mica,  whicn  are  assumed  to  oomj>08e  the  granites  in  wiiioh  they  am  se- 
tually  present,  and  whose  composition  b  tuen  exdusiyely^  irom  the  sna- 
lyses  or  specimens  obtained  in  the  district  under  examination.  ¥nm  ths 
coefficients  of  the  four  equations,  which  may  be  at  once  reduced  to  thret 
by  elimmation  of  the  quarts,  ten  constants  are  obtained,  by  the  use  of 
which  the  percentages  are  at  once  found.  The  application  of  this  method 
of  calculation  to  the  seventeen  analjrses  of  granite  and  granite  n>dti» 
which  are  given  in  the  report,  leads  to  resiuts  which  are  unexpected. 
Nine  of  tiie  ip^nites  give  negative  values  to  some  one  or  more  of  the  mi- 
known  quantities,  and  therefore  cannot  consist  of  the  four  minerals  shore 
mentioned.  The  remaining  eight  give  positive  values,  and  therefore  msy 
consist  of  these  minerals.  On  applying  to  these  eight  granites  further 
tests  furnished  by  equations  relating  to  the  different  protoxide  bases,  it  is 
found  that  not  a  single  one  satisfies  all  the  conditions  exactly  ;  however, 
the  degree  of  approximation  between  the  calculated  and  observed  per- 
centages of  the  constituents  is  Tery  close,  as  was  shown  by  an  example. 
From  this  result  it  follows  that  not  a  single  cpranite  of  those  which  were 
examined  can  be  represented  by  four  minerals  having  the  precise  compo- 
sition given  in  the  report,  although  nearly  one-half  of  them  might  be  re- 
f  resented  by  minerals  having  the  same  oxygen  ratios  as  those  assumed, 
[enco  the  authors  would  conclude  that,  as  has  been  suggested  by  many 
petrologists,  it  is  unsafe  to  draw  conclusions  as  to  the  mineralogical  com- 
position of  a  rock  like  granite  from  the  analysis  of  minerals  picked  out  of 
veins  and  other  coarse-grained  portions  of  the  rock,  and  that  it  is  afirthri 
more  unsafe  to  apply  to  the  case  of  any  granite  analysis  of  foreijp 
specimens  of  minerals,  which  have  never  been  proved  to  exist  in  the  dis- 
trict in  which  the  granite  occurs.  The  actual  specimens  which  have  been 
analysed  are  deposited  in  the  museum  of  Trinity  College,  Dublin,  and  a 
duplicate  scries  in  that  of  the  Eoyal  Dublin  Society.  A  catalogue  of  the 
niineral  localities  of  Donegal  was  appended  to  the  report.  Upwards  of 
sixty  species  have  been  observed. 

Hefobt  of  tue  Shetland  Dredoino  Committee  in  its  Geologi- 
cal Beabinos.  By  Mr.  J.  Gwyn  Jeffreys. — The  paper  had  been  pre- 
viously read  in  the  Zoological  Section. 

On  the  Origin  of  the  Jointed  Prismatic  Structure  in  Basalts 
AND  OTHER  loNEous  ]{ocK8.  By  Profcssor  James  Thompson. — ^The  Profes- 
sor's belief  was  that  shrinkage  was  the  cause  of  fracture  and  columnar  struc- 
ture, and  that  a  peculiar  tension  starting  from  a  central  line  was  the  can^ 
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of  tlie  very  curious  joint-structure,  which  was  nowhere  better  exhibited 
than  at  the  Giant's  Causeway. 

Ok  the  Biyalybd  Entomostbaca  of  the  Carbonifehous  Stbata 
OF  Gheat  Bbitain  and  Ibeland.    By  Professor  Eupert  Jones. 

Fossil  Fishes  fbom  the  Pebmian  Limestone.  By  Mr.  J.  W. 
Kirkby. — The  object  of  the  paper  was  to  record  the  discovery  of  fish- 
remains  in  the  Upper  Magnesian  limestone  of  the  Permian  formation,  the 
diseoTery  being  of  interest,  especially  on  account  of  the  remains  having 
been  found  at  a  norizon  considerably  higher  in  the  Permian  series  than  any 
Tertebrate  remains  had  been  previously  known  to  occur.  The  fossils  were 
fint  noticed  in  August.  1861.  in  a  newVopened  quarry  belonging  to  Sir 
Hedworth  Williamson,  at  Fulwell,  a  mile  and  a  half  to  the  north  of  Sun- 
derland. Most  of  them  are  found  in  one  bed  or  zone  of  beds  of  limestone, 
there  nevertheless  being  several  instances  of  their  occurrence  both  above  and 
below.  The  same  fish-bed  appeared  to  extend  considerably  to  the  north- 
east, a  portion  of  a  small  fish  having  been  obtained  fi*om  Marsden  Bay. 
The  fo^s  were  almost  invariably  perfect  individuals.  Fully  nine-tenths 
of  the  specimens  found  belonged  to  a  single  species  of  Palsoniscus.  The 
remainder  belonged  probably  to  two,  or  probably  to  three,  species  of  the 
same  genus  and  to  a  species  of  Acrolepis.  The  Palieonisci  were  small,  the 
largest  being  but  little  over  4  inches  in  length.  The  Acrolepis  seemed  to 
haye  attained  a  length  of  12  inches.  Associated  with  the  fish-remains 
there  occurred  rarely  fragments  of  plants.  These,  though  imperfect,  ap- 
peared to  be  referable  to  three  species ;  one  a  Calamite,  another  a  Caulerpa, 
and  the  third  was  a  large  reed-like  form,  whose  generic  relations  were  at 
present  difficult  to  determine.  These  were  the  only  fossils  that  had  been 
met  with  along  with  the  fish.  These  fish-bearing  strata  were  150  feet 
from  the  top  of  the  upper  limestone.  The  discovery  carried  the  Permian 
vertebrate  from  the  lower  beds  of  the  Diurham  series  high  into  the  upper, 
and  near  enough  to  the  Trias  to  give  to  their  occurrence  perhaps  more  than 
usual  interest. 

Mr.  HowBe  suggested  that  as  the  Paleoniscus  was  a  freshwater  fish,  and  the  mag- 
nesiaa  limestone  not  a  freshwater  formation,  the  plants  had  been  drifted  with  the  fiah 
into  the  sea,  and  both  deposited  together  in  the  limestone. 

Swedish  Fossils. — Mr.  J.  G.  Jeffreys  gave  a  list  of  the  Upper  Ter- 
tisxy  fossils  of  Uddewalla,  in  Sweden. 

Oe  the  Upfee  Tebtiaby  Stbata  of  the  Bohuslan  Distbict.  By 
Dr.  A.  W.  Malm. — This  was  another  contribution  from  Sweden.  It  had 
been  accompanied  by  a  slab,  which,  unfortunately,  excited  the  suspicions 
of  the  Customs'  officers,  who,  suspecting  perhaps  the  concealment  of 
brandy  or  cigars,  or  concluding  that  the  slab  was  rubbish,  had  broken  it  up 
and  destroy^  it. 

The  President,  Mr.  Warington  Sniylh,  remarked  that  observation  was  now  establishing, 

beyond  the  possibility  of  a  donbt,  that  certain  portions  of  the  north  of  Europe  were  now 

bemg  elevated  at  a  slow,  still,  comparatively  speaking,  rapid  rate  above  the  level  of  the 

tea,  and  also  that  we  had  in  onr  country,  especially  in  Wales,  most  conclusive  evidence 

that  the  land  had  been  elevated  to  an  enormous  height  within  a  comparatively  recent 

period.    Dr.  Malm  had  shown  that  there  had  been  almost  magical  transformation  in 

Sweden ;  but  nearer  home  we  might  find  the  same  class  of  phenomena.     He  had  now 

to  can  attention  to  a  most  extraordinary  depression  between  Durham  and  the  south  of 

the  Tjme.     A  paper  to  be  read  showed  that  at  a  recent  period,  comparatively  speaking, 

there  had  been  a  channel  of  considerable  depth  between  Durham  and  a  point  above  the 

High  Level  Bridge.    The  subject  was  of  much  importance  to  the  coal  trade,  and  it  had 

ooted  great  interest  among  viewers  and  miners  generaUy. 
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A  Wash   ob  Drift  thbouoh   the  Coalfields   of   Dubhax.   Bt 

Messrs.  N.  Wood  and  E.  F.  Bovd. — The  course  of  an  ancient  river,  to 
which  the  pa])er  related,  difiereJ  from  the  courses  of  the  Tyne  and  of  tike 
"Wear.  It  passed  almost  in  a  direct  line  from  Durham  to  the  river  Tyne 
at  Newcastle.  It  was  93  feet  below  the  present  level  of  the  Wear,  and 
110  feet  below  the  level  of  the  foundations  of  the  High  Level  Bridge, 
which  were  30  feet  below  the  bottom  of  the  river.  Having,  in  the  pn»e- 
cution  of  their  professional  duties,  had  many  opportunities  of  coliectine 
information  of  tjie  particulars  of  the  thicknesses  of  the  covering  of  gravel, 
sand,  and  clay  spread  over  the  surface  of  the  coalfield  of  Durham  more  parti* 
cularly,  in  various  situations  and  under  difierent  circumstances,  and  having 
had  frequent  opportunities  of  observing  the  efiTect  of  the  abrasion  of  the 
mineral  strata  of  the  districts,  and  especially  of  a  particular  wash  or  dritt 
in  the  coalfield  of  Durham  which  has  denuded  a  considerable  portion  of 
the  coal-measures,  the  authors  laid  before  the  Association  the  results  of 
their  experience.  Premising  that  such  a  wash  or  drift  can  be  traced 
through  the  coalfield  from  the  vicinity  of  the  city  of  Durham  to  the 
river  Tyne  at  Newcastle,  traversing  a  portion  of  the  valley  of  the  Wetr, 
passing  Chester-le-JStreet,  and  following  the  valley  of  the  river  Team,  and 
terminating  at  the  river  Tyne,  their  communication  consisted  of  a  plaa 
of  the  district  in  question,  and  a  series  of  sections  showing  the  line  of  tlie 
wash  and  the  depth  to  which  it  extends,  with  various  other  particulars. 
An  examination  of  the  diflerent  ci'oss  sections,  particularly  those  nearest 
to  the  river  Tyne,  will  encourage  the  idea  that  the  deepest  portion  of  tlie 
denudation  was  by  the  eastern  side,  and  that  the  edges  of  the  strata 
nearest  to  that  side  are  more  upright  and  abrupt.  No  trace  of  shells 
whatever  has  been  found  in  any  part  of  its  course,  nor  of  bones  or  animal 
remains.  The  pieces  of  shale  which  were  observed  entire  and  restinji  on 
edge  iigaiiist  the  eastern  side,  as  if  recently  broken  from  their  stratriifd 
bed,  contained  on  examination  the  usual  ferns  and  plants  of  the  C'arl>t'iii- 
ferous  series  ;  all  the  stones  and  pebbles  in  having  their  edi;es  entirely  re- 
moved and  rench'red  smooth,  ])nrtieularl3'  those  of  harder  character,  horo 
evidence  of  lou^  cx])Osure  to  the  abrading  intiuence  of  water  in  nu»tioii. 
and  whenever  the  bottom  on  which  the  diluvium  rests  was  exposed,  thi'W 
are  iimnistakable  evidences  that  the  water  which  carried  the  debris  was>  in 
motion  and  of  threat  power.  At  the  sinking  of  the  Oustou  ])it,  the  first  «oliii 
strata  met  with  after  sinking  through  the  23 i  fathoms  of  clay  and  sauJ 
was  a  8lr(.»ng  freestone,  the  uj)j)er  surface  of  which  was  furrowed  with  rouizli 
and  scored  outlines  and  ])olished,  as  may  be  noticed  in  the  exjK)sed  l>cd  of 
a  mountain-torrent  j)assing  over  a  strong  rock.  The  edges  of  the  coal* 
seams  adjoining  the  denudation,  as  the  fluttou  seam  by  Harbour  House 
and  Frankland,  and  the  main  coal-seam  at  Urpeth,  were  worn  and  rounded 
off  in  Sduie  instances  where  the  upper  portion  of  the  seam  having  Ix-en 
tender  had  given  \\ay  to  the  abrading  action,  whilst  portions  of  that 
nearer  the  floor  remained,  the  intervening  parts  being  filled  up  with  clay 
and  boiilders  and  broken  ])ieees  of  coal.  Ihe  contemplation  of  this  re- 
markable deposit  suggests  to  the  authors  considerations  of  the  followins; 
character: — 1.  The  extent  and  cause  of  opposition  which  the  dislodijeil 
waters  of  the  ocean  met  with  in  their  ])rogress  to  their  ultinmte  sea-level. 
If  the  magnesian  limestone  hills  of  Boldon,  Pensher,  Houghton,  Pitting- 
ton,  and  Quarrington  (superimposed  over  the  coal-measures),  formed  a^ 
decided  a  barrier  as  tliey  now  j)resent.  2.  The  quantity  of  d«5bris  wiili 
which  thev  were  charged,  and  tne  opportunity  thus  afforded  them  of  de- 
positing these  by  the  action  of  gravitation,  exercised  during  the  above  op- 
position met  with,  until  the  silting  process  was  completed  up  to  the  level 
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ftt  wHicIi  the  waters  of  Tyne  and  Wear  now  run  over  its  surface.  3.  As 
prior  to  this  silting;  process  the  waters  which  caused  the  denudation  must 
Iiave  been  in  motion  at  a  point  at  a  depth  of  140  feet  below  the  present 
leTel  of  the  ocean,  is  it  unreasonable  to  sunpose  that  the  whole  length  of 
the  Talley  in  which  it  occurs  was  once  at  a  higher  level  than  that  at  which 
it  now  exists  P  4.  When  the  deep  areas  thus  depressed  and  excavated 
were  sufficiently  silted  up,  the  flow  of  waters,  the  produce  of  drainace 
and  springs  in  higher  grounds,  would  flow  off  at  the  easiest  level  to  the 
sea  by  the  present  course  of  the  rivers  Tyne  and  Wear,  the  diversion  in 
&7onr  of  tne  latter  being  possibly  induced  by  the  subsidence  of  so  large 
a  thickness  of  coal  strata  as  occurs  at  Monkwearmouth,  being  hero  not 
less  than  ^600  feet  in  depth,  and  composed  extensively  of  argillaceous 
shalee,  which  are  known  to  contract  considerably  in  drying  after  being  in 
a  moist  condition. 

Pbbxtan  Bocks  of  the  North- west  of  England.    By  Sir  Eoderick 
Mnrc^iison. — ^The  author  described  the  Permian  rocks  as  the  newest  pa- 
ImoEoie  denosits  forming  a  natural  group,  characterized  by  community  of 
animal  ana  vegetable  forms  in  various  parts  of  Europe ;  and  until  ho  pro- 
posed the  term  Permian,  this  group  had  no  collective  name.    In  the  cast 
<^  England  there  was  no  perceptime  deposit  that  could  be  classed  with 
the  Permian.    In  the  north-west,  particularly  at  St.  Bees'  Head  and  in 
the  Talleys  leading  from  the  river  Eden  to  the  Pennine  range,  there  was  a 
lemarkable  display  of  rocks,  sandstones,  and  conglomerates,  which  were 
linked  indissoluoly  and  conformably  with  the  maguesian  limestones.    The 
lower  portion  of  the  deposit,  over  a  very  large  ])ortion  of  Kugland,  was 
formerly  called  the  Lower  Red  Sandstone.    All  these  deposits  had  been, 
in  the  first  instance,  admirably  described  by  Professor  Sedg^nck,  whose 
doKnription  had  been  the  foundation  of  all  our  knowledge  on  this  subject. 
Hia  reason  for  proposing  this  simple  name  was  that  he  found  on  the  C  on- 
tinent  the  representatives  of  the  formation  spread  over  a  country  twice 
as  large  as  France ;  and  when  the  same  community  of  character  was  found 
in  this  country,  our  geologists  adopted  the  name.     He  had  asserted  that 
in  Germany  there  was  a  great  overlying  sandstone  superposed  on  the 
magnesian  limestone  which  formed  tno  upper  part  of  the  group,  and  he 
showed,  in  all  sections  that  were  typical,  that  this  mass  of  sandstone  went 
with  the  magnesian  limestone,  and  was  completely  separated  from  the 
Triaasic  deposits  which  were  named  the  New  Ked  Sandstones.     This  con- 
clnsion  was  steadily  contested  by  many  German  authorities,  who  did  not 
like  to  part  with  any  portion  of  their  Bunter  Sandstein  or  to  accord  any 
part  of  it  to  his  Permian  group.    Amongst  those  who  opposed  this  view 
was  I>r.  Geinitz,  who  had  endeavoured  to  show  that  it  was  a  dual  deposit 
and  not  a  triad  deposit,  and  he  now  called  it  Dias.    Against  that  he  (Sir 
Boderick)  had  entered  his  protest.     The  labours  of  Mr.  Binney,  followed 
by  those  of  Professor  Harkness,  had,  confirmed  by  his  own  survey  of  the 
rocks,  proved  that  in  reality  the  west  side  of  England  oiTered  the  most 
eomplete  confirmation  that  could  be  given  of  the  tripartite  arrangement 
of  the  Permian  group,  and  completely  fortified  him  in  the  opinion  that 
the  Germans  were  wrong  and  that  he  was  right.    A  detailed  exami- 
nation of  the  rocks,  which  he  had  been  looking  at  with  Professor  Hark- 
ness, had  led  him  to  the  conviction  that  if  you  ascend  any  one  of  the 
Utile  groups,  particidarly  the  Hilton  group,  from  the  vale  of  Eden,  up  to 
the  great  jPennine  fault,  you  will  find  a  succession  of  conglomerate  beds 
overlying  the  enormous  mass  of  the  lower  portion  of  this  great  group. 
The  details  had  been  explained  by  Professor  Harkness,  whose  obsen-a- 
ions  be  confirmed.   He  called  attention  to  the  value  of  them  in  reference 
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to  certain  beds  of  plants  wliich  were  a1»olutelj  Permian  plants.  Abore 
the  limestone  and  conglomerate  came  a  series  of  clajs  or  shales  asso- 
ciated with  the  sandstone.  They  passed  conformably,  without  any  break 
whatever,  into  the  Ui)per  Sandstone.  Ho  was  sure  Air.  Binney  would  «us- 
tain  all  he  had  said  m  reference  to  this  ^n^up  beinf^  a  great  palsoznir 
Trias.  He  did  not  like  the  words  Dias  and  Tnas,  l>ecause  in  England  ve 
had  no  Trias ;  there  was  no  central  member  of  the  system  ;  the  name  wis 
given  to  that  sii]>erior  fonnation  by  a  Gennan  geologist  lH.H*ause  the  divi- 
sion was  clear  in  his  part  of  his  country.  It  was  not  so,  howerer,  in  other 
parts ;  and  no  general  name  ought  to  Se  given  from  the  divisions  of  rot-ki 
napi>ening  in  any  one  country.  St.  Bees*  Head  exhibited  a  small  and  in***i 
instnictive  portion  of  the  roth-todte-liegende  of  the  Germans,  or  the 
Lower  Ked  Sandstone  of  English  geologists.  The  conglomerates  which 
were  deiH>sited  uncouforniably  on  the  summit,  called  sandstones  in  thit 
country,  were  eroded  in  a  most  irregular  manner,  and  the  breccia  en- 
tered into  all  the  sinuosities,  showing  in  that  part  a  complete  phpirtl 
break  between  the  coal,  the  sandstones,  and  the  supeijacent  Fennian 
rocks.  This  was  an  important  ])oint,  because  an  eminent  Gennan  geolo- 
gist had  endeavoured  to  class  this  roth-todte-liegende  with  the  cool-depo- 
sit. St.  Bees*  Head  was  an  instance  of  the  total  separation  of  the  carliooi- 
ferous  fonnation  and  the  beginning  of  a  new  series  of  things  in  these 
breccia,  gravel  and  sand.  Immediately  upon  this  breccia,  the  representa- 
tive of  the  yellow  sandstones,  which  underlie  the  magnesian  limestone  to 
the  west,  comes  clearly  and  unequivocally  the  magnesian  limestone,  filled 
with  such  fossils  as  would  be  found  at  ijunderland  and  along  the  Hartle 
pool  coast.  There  they  had.  then,  magnesian  limestone  distinctly  resting 
on  this  lower  breccia,  and  superposed  and  passing  upwards,  without  the 
slightest  break  in  the  argillaceous  beds,  into  the  sandstones.  He  would 
sav  a  word  on  a  iK)int  of  iiniK)rtance  to  gentlemen  living  in  miniu;;  di'- 
tric'ts.  In  (icrinany  tliis  dt'posit  would  not  have  been  known  so  wi*ll  had 
there  not  existed  under  it  a  certain  thin  band  called  kupfer-schiefer.  \sluin. 
though  thin,  was  in  tliat  part  of  Oennanv  ex])lored  most  pertinaoioii^k. 
In  tliis  country  the  roth-todte-liegende  afforded  no  mineral  siib«uini-e.  an.i 
we  had  been  hitherto  nnacquainted  with  the  value  of  a  deposit  to  viliiiL 
he  would  now  call  attention.  It  was  tlie  most  iniponnnt  mineral  d«'p<:?it 
that  had  ever  been  discovered  in  the  north-west  of  England,  and  it  ^t^ 
enriching  the  people  to  an  incredible  extent.  He  referred  to  the  hrenia- 
tite  deposits  in  the  cavities  of  tlie  mountain -limestone.  It  had  often  luf  n 
asked, — To  what  age  are  we  to  attribute  tliis  enormous  infilling  with  tiii? 
haematite  ironstone  P  Then*  were  some  who  had  attributed  it  to  Tertisrr 
periods.  Professor  Phillips  was  the  first  who  made  the  suggestion  that  it 
wos  orobably  connected  with  the  very -series  of  deposits  to  which  he  now 
called  attention.  Ho  had  said  that  at  the  bottom  of  this  serirt  was  this 
great  ac(MinniIatiou  of  brt»ccia.  It  was  distinctly  seen  as  fomiing  the  but- 
torn  parts  (►f  it  in  many  parts  of  Furness.  The  hipmatitc  had  been  (rt- 
quently  worke<l  out  by  old  workmen  from  the  cavities  under  the  bn'Ct'i:i. 
This  discovery  enriched  his  Permian  group,  and  it  showed  that  that  pi^nJ 
of  the  earth,  so  remarkable  in  Germany  for  the  up-pouring  of  porphyn-. 
and  the  great  change  which  took  place  in  the  earth's  condition  after  ti-o 
forniation  uf  coal,  enriclied  the  Permian  system  by  the  fonnation  of  a  de- 
posit of  the  rioliest  and  most  valuable  mineral  in  the  British  Isles. 

Mr.  Kirkhy  said  the   Ptrniiian  system  was  .is  nitirrly  connei'ti'il  with  the  ni'Mi •./:.•  i- 
liroc^toiiL-  and  with  the  carlnmiferous  system,  a*,  the  Cambrian  was  with  the  Silur;ni. 

On  a  Fossil  Salamander.     By  Dr.  Geinitz,  of  Pivsden.— An  inter- 
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fbssil  had  been  IbaBd  in  the  Lower  Permian  ot  Dyas  of  Dr.  Gel- 
L  the  neighboorhood  of  Braunan,  north-east  of  ]Bohemia,  by  Dr. 
it.  It  was  found  some  years  ago  in  a  slab  of  grey  marl  slate,  be* 
;  to  the  Lower  Eoth*liegende,  not  to  the  Kupfer-schiefer.  Oaptaia 
>n  had  proTed  the  relation  of  thb  class  of  fossils  with  the  living  siren 
Hna)  ofNorth  Carolina,  so  that  he  was  persaadod  he  had  in  the  fossil, 
and  gigantic  siren  or  salamander,  whose  dimensions  exceeded  those 
living  species  about  ten  times.  There  were  preserved  three  and  a 
rtebro,  with  a  part  of  the  skin,  and  the  name  proposed  was  Palter 

ttm9Ht% 

Sandstokb  or  the  Kosth-East  of  Scotljlnd.    By  Professor 

ess.  

Bock-Sai/t  at  Middlesbrottoh.  By  Mr.  John  Mailey. — The 
nras  a  sketch  of  the  discovery  of  rock-salt  at  Middlesbro'.  Messrs. 
m  and  Vaughan,  who  have  proved  this  salt,  were  the  first  to  corn- 
ironworks  at  Middlesbro'  some  twentj -three  years  ago ;  also,  were 
^  to  make  the  practical  application  of  the  discovery  of  ih»  Cleve* 
Ofistone  fifteen  years  ago,  and  opened  their  Eston  ironstone  mines, 
[iddlesbro',  thirteen  years  ago,  having  since  then  vended  about  six 
I  tons  of  ironstone  tlierefrom.  La  1863  they  have  the  honour  of  ihe 
sry  of  salt  in  that  district.  The  requirement  of  fresh  water  by 
}.  Bolckow  aad  Yaughan,  in  connection  with  their  ironworks  at 
asbro',  being  large,  they  commenced,  about  four  years  a^o,  to  sink 
The  shaft  was  carried  to  a  depth  c^  180  feet ;  and  owiog  to  the 
ders  beinff  in  connection  with  the  flow  of  the  tide  in  the  river  Tees, 
»nsequentty  brackish,  they  were  tubbed  back  with  metal  tubbing, 
biers  being  freshwater  feeders  were  also  tubbed  back,  but  arrang^ 
luices  so  as  to  be  available  when  required.  The  supply  of  fresh 
not  being  considered  sufficient,  a  very  laree  bore-hole  was  com- 
1,  about  a  year  ago,  from  the  bottom  of  tne  shaft,  at  the  depth 
under  the  direction  of  Mr.  Homershkm,  C.E.,  of  London,  and,  with 
ring  machinery  of  Messrs.  Mather  and  Piatt,  of  the  Salford  Iron- 
Manchesier,  worked  by  steam  and  flat  wire-rope,  a  bore  of  18 
diameter  has  been  put  down  to  the  present  extreme  depth  of  1306 
Li  going  through  tl^e  Red  Sandstone,  the  maximum  rate  attained 
\  feet  in  thii^teen  hours*  shift,  t,  e.  1  foot  per  hour ;  and  even  when 
is  of  1100  feet  deep,  a  rate  of  3^  feet  per  tnirteen  hours,  or  3  inches 
ur,  has  been  attained.  The  details  of  the  nature  of  the  strata  bored 
h  is  ^iven  in  the  sections,  and  belong  to  the  Upper  New  Red  Sand- 
>r  Tnas  formation>  the  «ame  as  the  rock-salt  d<^)OBitfi  of  Cheshire, 
ck-salt  was  first  pierced  at  a  depth  of  1206  feet,  and  the  bottom  is 
b  proved,  but  is  already  100  feet  into  it.  The  quantity  and  quality 
brine  has  not  yet  been  fully  tested,  but  the  author  haa  receiyed  the 
ng  analysis : — 

Chloride  of  Sodium     . 9663  per  cent. 

Snipkate  of  Lime 309  „ 

Sulphate  of  Magnesia 0O8  „ 

Sulphate  of  Soda 0  10  „ 

Silica 006  „ 

Oxide  of  Iron trooe  „ 

Moistore 0*04  „ 

100*00 

tent  or  «rea  of  this  deposit  it  is  not  yet  possible  to  estimate.    On 
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Colliery,  being  some  760  feet  below  the  sea-level,  and  the  salt  at  Mi* 
dlesbro'  about  1250  feet ;  on  the  south  side  of  the  Tees  the  Lower  Lii 


the  north  we  have,  at  Castle  Eden  Colliery,  the  ooal-measnres  oreriaid  I 
the  Permian ;  and  at  Oughton  Colliery,  nearer  to  the  Tees,  the  Trias  k 
been  bored  into  some  600  feet ;  the  Hutton  coal-seam,  at  Castle  £df 

ii 

Suts  on  and  is  capped  by  the  Upper  Lias  and  Oolitic  strata — these  stra 
ipping  both  to  tne  south  and  north  firom  the  Tees.    The  following  is  i 
account  of  the  strata  sunk  and  bored  through  :— 

No.  Fm.  (t.  in. 

1.  Made  gronnd  (slag,  chalk,  etc.)     ,..•,.,.     1     6    0 

2.  Dry  slime  or  river  mud «.,.,120 

8.  Sand  with  water «,...140 

4.  Hard  clay  (dry) 140 

5.  lUd  sand  with  a  little  water     ....••,     .,010 

6.  Looiny  saad  with  a  little  water      ••..•••.     0     8    0 

7.  Hard  cla^  (dry) 280 

8.  Rock,  mixed  with  clay  and  water 150 

9.  Rock,  mixed  with  clay  (dry) 010 

10.  Rock,  mixed  with  gypsum  (dry) 10    0 

11.  Gynsum  with  water 020 

12.  Red  sandstone  with  small  veins  of  gypsum  and  water      ,910 

13.  Gypsum  rock  (dry) 100 

14.  Brown  shale  with  water .....OlO 

15.  Red  sandstone 040 

16.  Do.        with  small  veins  of  gypsnm  and  water      ...    2    0    0 
17*  Blue  poststone  with  water  at  bottom 0    8    0 

18.  Red  saudstoae  with  water ••...810 

Bottom  of  sinking    . 29    4    0 

19.  Redstone 72     5     4 

20.  Rod  and  white  sandstone 016 

21.  Red  sandstone 35     3     7 

22.  Do.         and  clay 0     10 

23.  Red  sandstone 843 

24.  Do.         and  clay 130 

25.  Do 11     0     5 

26.  Strong  clay 029 

27.  Red  sandstone  and  clay 016 

28.  Do 4     3     5 

29.  Do.         and  clay 130 

30.  Do.         with  a  vein  of  blue  rock  \\  thick  at  1005  feet  .     8     1     4 

31.  Red  and  blue  sandstone 015 

32.  Red  sandstone 1      00 

33.  Do.         and  thin  veins  of  gypsum 0     15 

34.  Do.  do 6     3     8 

35.  Red  sandstone,  blue  clay,  and  gypsum 0     12 

36.  Do.         with  veins  of  gypsum  .* 14     3     8 

37.  Gypsum 032 

38.  White  stone      .     ......'. 0     0     8 

39.  Limestone    .     .     ..     .... 0     2     8 

40.  Blue  rock 002 

41.  Blue  clay     .     .     ...'..."......     .     .     .     0     0     2 

42.  Hard  blue  and  red  rock 0     0  10 

43.  AVhite  stone      .     ......'.■...■.'...     .     .     0     2     7 

44.  Dark  red  rock ....     ,     .     0     1     2 

45.  Dark  red  rock,  rather  salt 067 

46.  Salt  rock,  rather  dark  (I) 2     0     7 

47.  Do.  very  dark     (2) 0    4     1 
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48.'Sdtrock,Tei7%ht    (S) 0    8    6 

49.  Bo.  rather  dark  (4) 4     3    4 

50.  Do.  Tery  light    (6) 7     16 

51.  Bo.  rather  light  (6) 18    0 

Total  depth  up  to  and  with  Saturday,  29th  of  August, 

1868 217    4    0 

The  six  items  =  100  feet  of  salt  (hut  not  yet 
through)  equal  to  1806  feet. 

Marley  thought  it  premature  to  speculate  upon  the  beneficial  effects 
le  discovery,  or  as  to  its  bearing  upon  the  possibility  of  there  being 
under  the  Lias  in  Cleveland. 

r.  PattinsoD,  analytical  chemist,  said  that  the  iroi)ortance  of  the  discovery  of  this 
•salt  at  Middlesbro'  would  be  appreciated  when  it  was  stated  that  the  Newcastle 
ict  consumed  annually  100,000  tons  of  salt,  which  was  chiefly  obtained  from  the 
hire  district.  The  alkali  manufactures  of  this  country  eiisted  in  two  districts— 
B  of  Lancashire  and  the  Tyne.  The  manufacturers  of  Lancashire  had  a  m^at  ad> 
Bge  in  the  Cheshire  salt  being  so  near  at  hand  ;  but  this  discovery  at  Middlesbro' 
d  give  the  Tyne  manufacturers  a  decided  advantage.  Another  advantage  would 
be  gained.  There  was  a  large  quantity  of  heat  wasted  at  present :  one-third  of  the 
was  wasted  in  producing  coke,  and  in  the  iron  manufacture  a  large  quantity  of 
was  wasted  in  the  blast,  puddling,  and  other  furnaces ;  and  great  economy  might 
Fected  by  evaporating  the  brine,  which  he  hoped  would  be  pumi)ed  from  this  bed  of 
•salt.  It  would  be  an  excellent  n^thod  of  economizing  the  waste  heat  from  coke- 
s,  the  loss  of  which  had  been  so  long  lamented  by  every  one  anxious  about  the  coal 
le  district. 

K   SOME  BeMAINS   OF    BOTHBIOLEPTS    FBOM    THE    UpPBB    DEVOKIAlf 

D6T0NBS  OF  Eloin.  By  Mr.  6.  E.  Boberts. — The  genus  was  instituted 
840  for  the  reception  of  fossil  remains  evidently  belonging  to  a  large 
idrodic  Celocanth  allied  to  the  Asterolepis.  Although  the  shape 
arrangement  of  the  dorsal  scutes  of  this  groat  fish  were  tolerably  well 
wn  from  the  abundance  of  specimens  collected  in  Bussia  and  Scotland, 
plat«s  covering  the  head  have  not  hitherto  been  found,  save  in  fras- 
its  too  insignificant  for  determination.  The  author  had  obtained, 
bg  a  recent  visit  to  Scotland,  some  of  the  missing  data.  They  con- 
}d  of  two  large  and  nearly  perfect  casts  of  the  cramal  buckler  from  the 
)er  Devonian  Sandstones  of  Newton,  by  Elgin,  for  the  loan  of  which 
(vas  indebted  to  Dr.  Taylor,  of  that  town ;  three  considerable  portions 
be  thick  enamelled  head-plates  from  the  same  locality,  belonging  to 
Elgin  Museum ;  a  cast  ot  a  portion  of  a  hyoid  bone  from  the  coUec- 
i  of  the  Bev.  Dr.  Gordon ;  three  casts  of  opercular  and  mastoid  bones 
a  the  yellow  grits  of  Alves,  and  three  portions  of  head-plates  from  the 
le  locality,  preserved  under  slightly  different  conditions  to  the  speci- 
18  from  the  Newton  zone,  both  lent  by  Mr.  Smith,  of  Inverness.  In 
(j,  Dr.  Malcomson,  of  Elgin,  called  attention  to  fish-remains  in  a  cal- 
rous  conglomerate  discovered  by  the  Bev.  Dr.  Gordon,  of  Binnie, 
I  assigned  a  stratigraphical  position  to  them,  which  the  recent  labours 
Professor  Harkness  have  verified.  The  author  accompanied  that  gen- 
nan  to  the  quarries  which  gave  the  deciding  data,  and  he  placed  the 
yand  yellow  sandstone  grit  of  Newton  and  Alves  immediately  beneath 
fossiliferous  sandstones  of  Scat  crag.  Upon  these  latter  beds  lie  the 
loptychius  yielding  sandstones  of  Bishop's  Mill,  covered  in  turn  by 
)bly  beds  and  the  famous  sandstone  of  Lossiemouth,  which  contains 
Stagonolepis.  The  whole  series  he  regarded  as  true  Upper  Devonian, 
er  detailed  description  of  the  head,  the  author  remarked  that  Bothrio* 
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Icpis  had  been  presumed  to  be  a.  congener  of  Asterolepis,  and  perkau 
riglitly  so ;  but  we  knew  too  little  of  the  family  of  Dondrodic  Celocanliu 
to  justify  us  in  regarding  any  one  as  a  eeuiral  type.  Yrom.  the  investij^ 
tion  ho  had  lately  made  into  the  iltih-bearing  sandstone  of  Klgin,  he  was 
couviiiced  that  enougli  material  might  be  got  together,  with  a  moderate 
expenditure  of  time  and  trouble,  to  elucidate  the  true  character,  form,  and 
proportions  of  Eothriolepis,  so  long  an  enigma  in  fossil  iehuology.  The 
studies  of  Professor  Harkuess  in  tne  physical  histor}**  and  relative  position 
of  this  most  interesting  series  of  sedimentaiy  deposits  ought,  and  probably 
would,  draw  the  attention  of  geologists  in  general  to  deposits  whicli, 
though  possessing  local  characters,  were  yet  of  world-wide  value,  as  giving 
solutions  to  questions  which  rocks  far  distant  had  given  riso  to,  and  for 
which  Continental  geologists  had  long  asked  in  vain. 

Os    A   N£W    8TABFISH  (CttlliKLLlTES   CAUUONABIU8)    FfiOM   THE   MOUK- 

TAiN  Limestone  of  Nokthumlekland.  By  Mr.  George  Tate. — ^The  paper  i 
commenced  by  noticing  its  association  with  carboniferous  plants.  Vn- 
viously  no  species  of  Astcroidea  had  been  recorded  from  tliis  formation,  t 
The  specimen  exhibited,  found  by  Mr.  W.  Wilson,  of  Shilbottle,  was  in  | 
impression  of  the  upper  surface  only  of  the  organism,  in  a  yellow,  fini^ 
grained,  micaceous  sandstone,  and,  although  imperfect,  was  doubtless  a 
sea-star,  and,  as  the  first  discovered  in  the  formation,  it  deser\*ed  the  at- 
tention of  pala)ontologists.  The  following  characters  could  be  olwerved:— 
linys  five,  rounded,  lanceolate,  five  times  as  long  as  the  disk,  ridged  in  the 
centre,  (.*overed  with  longitudinal  rows  of  reticidating  tubercles ;  disk 
small  and  tuberculatcd.  The  disk  was  only  '3  of  an  inch  in  diameter, 
whilst  the  rays  were  1*5  inch  in  length.  The  sandstone  from  whirk 
this  sea-star  was  obtained  was  al)out  20  feet  above  the  Shilbottle  coal, 
and  about  10  feet  below  the  *'  18- foot  limestone,"  which  was  the  fifth 
limestone  sill  in  the  mountain  limestone  of  ^'orthumberland ;  it  was,  he 
estimated,  about  M)  feet  below  the  base  of  the  millstone  grit,  and,  as  the 
formation  was  about  I]<K)0  feet  in  thickness,  it  was  in  the  upper  part  "rf 
thi  series  of  beds.  The  paper  proceeded  : — "  Besides  the  sand-star,  there 
occur  in  this  sandstone  Strophomena  crvnhtria  ami  the  remains  of  plant*. 
This  association  is  of  sonic  interest.  ?sunierous  marine  organisms  in  ihe 
limestones  and  in  shales  connected  with  them,  belonging  to  the  nK>un- 
tain  limestone  of  Northumberland,  abundantly  evidence  the  de]x>sition of 
such  hed^  under  marine  conditions  ;  but  rarely  arc  marine  organisms  set^n 
in  the  sandst<^nes  which  form  a  large  proportion  of  this  formation  iu 
Northumberland.  Another  sandstone  higher  up  iu  the  series.  ap]»earia{5' 
in  a  quarry,  exhibits  however,  a  similar  association.  This  saDdstone. 
\\hich  is  2:}  feet  in  thickness,  has  a  thin  laver,  one  foot  thick,  which  k 
crowded  with  iStrophomcna  crvnisfria ;  but,  both  in  the  beds  above  anil 
those  below  it.  there  are  many  fraijments  of  carboniferous  plants  of  the 
genera  8igillaria,  Lepidodendron,  Oalamites,  Knorria,  and  the  StiguMi-'ui 
Jit'oides.  These  cases  prove,  the  author  thinks,  that  s<mie  of  the  >an«i* 
stoiu's  of  the  mountain-limestone  of  Nortluunberland  were  depositi^l  in 
shallow  bavs  of  the  sea.  in  which  marine  organisms  lived,  and  into  whii'Ii 
were  dritYed  plants  \\hieh  grew  during  the  carboniferous  era.  These  fai't'^. 
however,  do  not  invalidate  the  conclusion  that  coal  was  forme<l  of  plants 
whieh  grew  on  tlu?  places  where  coal-beds  are  now  found,  for  even  ui  the 
Northuml)(?rland  mountain-limestone  fonnation  each  coal-seam  rests  on 
an  under  clay,  which  was  the  muddy  and  probably  s\\ann)y  soil  in  which 
the  (^arbonit'erous  flora  grew.  Sometimes  a  limestone,  witn  marine  fos>iN. 
overlies  a  coal-seam  ;  but  we  never  Hnd  a  limestone  or  calcareous  IhhI  with 
marine  fossils  lying  below  it."    The  jwiper  then  noticed  other  beds  that 
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showed  chanffiikff  conditions  during  the  period  of  tboir  deposition,  and 
concluded  wiuk  ue  remark  that  the  facts  appeared  to  show  a  change  of 
eonditions  while  the  beds  were  in  course  of  formation.  At  first  the  condi- 
tions were  nnqnestionablj  marine,  but,  from  some  unknown  cause,  pro- 
bably from  a  gradual  alteration  of  level  and  an  influx  of  freshwater,  these 
eonditions  be^me  estuarine,  and  probably  even  entirely  freshwater. 

Thb  Wbabdalb  Ibon  Obbs.  By  Mr.  Charles  Attwoo<l. — In  Weardale, 
iitm  ores,  occurring  as  thev  do  under  the  two  difTcreut  forms  of  spathose 
or  aparrj  carbonate  and  of  hydrated  peroxides,  have  certainly  been  all  at 
fint  deposited  as  carbonates,  and  have  passed  into  the  state  of  oxides  and 
of  hydrates  by  the  joint  effects  of  atmospheric  and  of  aqueous  action. 
Sxamples  of  every  sta^^e  of  the  transition  present  themselves  in  all  direc- 
tions, and  there  are  also  met  with,  from  time  to  time,  abundant  proofs 
that,  whilst  the  carbonates  deposited  are  more  or  less  rapidly  passing  into 
the  hydrated  condition,  a  fresn  deposit  of  carbonates  is  continually  going 
on  in  the  mines  in  cavernous  interstices,  and  on  the  roofs  and  sides  of  an- 
cient workings,  very  much  in  the  same  way  as  stalactites  and  stalagmites 
are  deposited.  Upon  one  occasion  he  found  protruding,  for  5  or  6  inches, 
from  a  Mock  of  pure  and  large-grained  sparry  carbonate  of  iron,  a  rod  of 
malleable  iron,  of  about  a  quarter  of  an  inch  in  diameter,  of  which  the 
other  end  was  firmly  embedaed  to  about  the  same  depth  in  the  block, 
which  had  just  before  been  broken  from  a  mass  of  it,  which  was  incrust- 
mg  the  walls  and  roof  of  an  ancient  drift,  but  which  block  must  have  boon 
formed  within  one  or  two  centuries.  The  author  then  suggests  the  im- 
portaace,  in  geological  considerations,  of  the  solvent  power  of  water  con- 
taining alkalis,  and  the  resulting  deposition  of  silica  and  siliceous  minersU. 
Sbctioh  of  thb  Stbata  fboic  Hownes  Gill  to  Cross  Fell.  By 
Mr.  Sopwith. — At  the  last  meeting  of  the  British  Association  in  this  town 
it  was  proposed  that  a  section  should  be  made  from  sea  to  sea,  crossing 
the  coal-  and  lead-measures  of  Northumberland  and  Durham,  the  great 
Pennine  fault,  the  Bed  Sandstones  of  Cumberland,  the  Skiddaw  group  of 
mountains,  and  the  coalfields  at  Whitehaven.  The  late  Mr.  Buddie  un- 
dertook the  portion  from  the  Grerman  Ocean  to  Hownes  Gill,  including 
the  entire  strata  of  the  Durham  coal-field ;  but  it  was  uncompleted  at  the 
time  of  his  death,  and  the  section  now  exhibited  was  the  ODly  part  which 
was  executed.  It  is  upwards  of  30  feet  in  len^^th,  and  represents  in  great 
detail  the  strata  of  more  than  twenty-eight  miles  of  the  lead-mining  dis- 
tricta.  Mr.  Sopwith  especially  mentioned  his  obligations  to  Mr.  Joseph 
Dickinson  for  ttie  care  and  accuracy  with  which  he  made  the  several  mea- 
nirements  on  which  this  section  is  based. 

Ow  THB  NbaHdbrthal  Scull.    By  Professor  W.  King. — The  author 

gave  his  reasons  for  believing  it  to  belong  to  the  Clydian  period  and  to  be 

ipeeifically  distinct  from  man.  He  contended  that  the  Neanderthal  man  was 

hving  in  the  terminal  division  of  the  glacial  or  Clydian  period.    In  con- 

eluding,  he  adverted  to  a  question  involved  in  the  present  subject,  and  on 

▼hich  a  preconceived  prejudice  is  generally  entertamed.   Agassis,  Latham, 

nd  a  few  others,  including  Huxley,  would  have  no  hesitation  in  admitting 

tkat  the  genus  Homo  has  been  represented  by  more  than  the  one  species  now 

living ;  but  there  is  unquestionably  prevailiug  a  deep-rooted  conviction  that 

the  psychical  and  speecn  endowments  of  Homo  sapiens  are  generic,  although 

there  is  nothing  to  warrant  such  a  belief,  and  much  to  oppose  it.     For  lus 

part,  he  saw  no  reason  to  doubt  that  there  have  been  species  of  the  human 

Reims  in  existence  unpossessed  of  those  gifts  which  so  eminently  place  the 

existing  races,  but  in  different  degrees,  above  the  highest  anthropoid  apes. 

Wky  may  there  not  have  been  a  Pliocene  or  a  Clydian  species,  possersed 
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of  no  higher  faculties  than  enoh  as  would  enable  it  to  cTect  a  protectinj; 
shed,  fashion  a  stone  forspecipl  purposes,  or  store  up  food  for  winter;  but, 
like  the  gorilla  or  chimpanzee,  oe  devoid  of  speech,  and  equally  asunoon* 
scious  of  the  existence  of  a  Godhead?  Man's  psychical  endowments  ire 
visibly  expressed  in  the  prominent  frontal  and  the  elevated  vertex  of  hii 
cranium.  But,  considering  that  the  Neanderthal  skull  is  eminently  simita 
in  its  great  characters,  he  felt  constrained  to  believe  that  the  thoughts  and 
desires  which  once  dwelt  within  it  had  never  soared  beyond  that  of  the 
brute.  The  Andamaner  indisputably  ^sesses  the  dimmest  conceptiooi 
as  to  the  existence  of  the  Creator:  his  ideas  on  this  subject,  and  of  hii 
own  moral  obligations,  place  him  very  little  above  animals  of  marked  si- 
gacity ;  nevertheless  they  are  such  as  to  specifically  identify  him  witk 
Homo  sapiens.  Furthermore,  the  strictly  numan  conformation  of  hii 
brain-case  bears  out  the  collocation.  Psychical  gifts  of  a  lower  grade  thin 
those  characterizing  the  Andamaners  cannot  be  conceived  to  exist ;  th*y 
stand  next  to  brute  benightedness.  Applying  the  above  argument  to  the 
Neanderthal  skull,  and  considering  its  close  resemblance  to  that  of  the 
chimpanzee,  and,  moreover,  knowing  that  the  simian  peculiarities  ere  un- 
improvable—  incapable  of  moral  and  theositic  conceptions — the  author 
aaw  no  reason  to  believe  otherwise  than  that  similar  darkness  characteriifd 
the  beings  whom  he  did  not  hesitate  to  call  Homo  NeanderthaleHsis. 

Fish-Remains  in  the  Coal-Measures  of  Northumberlasd  and 
Durham.  By  Messrs.  T.  Atthey  and  W.  J.  Kirkby.— Notwithstanding 
the  great  attention  that  has  been  paid  to  the  vegetable  fossils  of  this  coal- 
field, very  little  is  known  of  the  fossil  animals  associated  with  them.  In 
this  respect  the  palwontology  of  the  Durham  and  Northumberland  coil- 
measures  has  been  neglected,  compared  with  what  has  has  been  done  in 
aeveral  other  coal-fields ;  for  in  the  coal-measures  of  Yorkshire,  Tjincashire, 
Staffordshire,  etc.,  these  fossils  have  not  only  been  carefully  coUecteil.  l»ut 
to  some  extent  devscrihed.  in  the  monioirs  of  Messrs.  Hibbert,  Binnoy.  and 
Denny.  The  hitjliest  horizon  at  which  the  authors  have  obsen'cd  iishri^ 
mains  in  the  coal-measures  of  this  district  is  apparently  situate  not  inaiiV 
fathoms  from  their  sinnmit,  or.  to  speak  more  precisely,  from  the  b:«!»<*  "^ 
the  Lower  Eed  Sandstone.  The  fr)89il8  referred  to  are  found  in  sonic  dark 
grey  shales  with  nodular  bandsof  ironstone,  and  in  overlying  beds  of  Mark 
and  highly-carbonaceous  shale  or  '*  blackstone."  These  beds  are  e\pi>?<'<l 
on  the  north  bank  of  the  AVear  opposite  to  Claxheugh,  inhere  they  ari* 
brought  up  by  an  upcast  fault  to  the  east  that  crosses  tlie  river  a  little  tu 
the  west  of  their  outcrop.  From  the  '*  blaekstone,"  which  apparen:ly 
forms  a  very  thin  bed,  there  have  been  obtained  scattered  ganoid  si'alt-?  ft 
small  size,  which  evidently  belong  to  species  of  Palaeoniscus  or  Ami  Iv- 

S terns.  With  them  hare  also  occurred  a  small  maxillarv'  and  some  otlnf 
etaehed  bones,  which,  so  far  as  size  is  concerned,  may  belong  to  the  same 
fish  or  fishes  as  the  scales.  These  remains  do  not  pass  do>\n  into  the  un- 
derlying shale,  but  in  place  of  them  we  there  find  large  quantities  of  a 
small  suboval  or  orbicular  shell,  which  in  the  shale  itself  is  pressed  flat. 
but  in  the  ironstone  is  flatly  conical  or  patelliform.  This  fossil  does  ii'.>t 
attain  more  than  one-eighth  of  an  inch  in  length,  b(Mng  generally  h^*-  i** 
extremely  thin,  shows  several  coarse  concentric  wrinkles  or  j)laits,  and  ba? 
an  apex  or  umbo  placed  away  from  the  centre.  In  specimens  from  the 
shale  the  umbo  is  not  symmetrically  placed.  SpceimcTis  of  this  slu'll  in 
the  possessit»n  of  Mr.  Vint,  from  a  lost  locality,  were  shown  to  Professnr 
Phillips  more  than  twenty  years  ago,  and  referred  by  him  to  Ancylus.  ^^^ 
rediscovering  the  fossil  this  year,  the  authors  thought  it  an  Kstheria.  bu^ 
it  is  not  considered  by  Professor  Utiijcrt  Jones  and    Mr.  T.   David?»^fl 
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)  be  a  DiBcina.  In  the  shale  it  is  always  more  or  less  scattered,  bat  in 
ie  ironstone  it  is  so  abundant  in  certain  zones  as  to  cover  the  whole  of 
le  surface.  Associated  with  this  fossil,  both  in  the  shale  and  the  iron- 
one,  are  specimens  of  Beyrichia  arcuata,  and  in  the  ironstone  alone  a 
w  obscure  regetable  remams. 

About  100  fathoms  below  the  horizon  of  the  preceding  fossils  another 
me  of  fish-remains  occurs,  and  in  the  intermediate  space  more  than  one 
ind  of  Anthracosia  and  Anthracomya.  The  stratum  that  chiefly  yielded 
le  fish-remains  was  passed  through  in  sinking  the  Byhope  Colliery,  near 
anderland,  and  it  consists  of  highly-carbonaceous  black  shale  with  inter- 
dations  of  coal,  or,  as  the  mmers  term  it,  '*  black  stone  and  coal-pipes 
ixed."  Immediately  over  it  is  a  3-inch  seam  of  splint-coal.  From  this 
id  the  authors  hare  taken  the  finely-enamelled  scales  of  Megalichthys 
nbberti,  and  others  usually  referred  to  Holoptychius,  as  well  as  such  as 
ridently  belong  to  species  of  Falseoniscus  or  Amblypterus ;  also  sauroid 
!eth  of  rarious  sizes,  the  larger  of  which  appear  to  belong  to  Megalichthys 
r  ShizoduR,  and  the  teeth  of  Diplodtu  fftbhosus.  Along  with  these  oc- 
irred  yarious  detached  bones  and  coprolites ;  and  on  one  horizon  great 
limbers  of  Anthracomya  were  associated,  and  with  them  two  species  of 
ntomostraca, — CytheropsisScotoburdigaleruit  and  a  form  yet  undescribed. 
lemains  of  plants,  too,  were  not  uncommon  in  this  bed.  Immediately 
rerlying  the  splint-coal  is  another  stratum  of  black  shale,  4  feet  2  inches 
lick,  and  this  is  overlaid  by  grey  shale  to  the  thickness  of  36  feet.  In 
tese  beds  the  remains  of  fish  were  also  found  rarely,  and  with  them,  to- 
ards  their  base,  were  also  met  with  specimens  oi  Lingula  mytiloides 
^yn.  Credneri)j  examples  of  which  we  believe  we  also  got  from  the  black- 
:one  underlying  the  splint-coal. 

The  next  horizon  at  which  the  remains  of  fish  have  been  noticed  is  about 
iO  fathoms  below  the  one  just  mentioned,  in  a  thin  bed  of  black  shale  or 
stone  "  that  rests  on  the  top  of  the  Low  Main  Coal,  at  Newsham,  about 
)  miles  north-east  of  Newcastle.  The  remains  would  appear  to  be  far 
tore  abundant  on  this  horizon  than  on  any  hitherto  discovered ;  and  there 
IS  been  obtained  from  the  black  shale  that  marks  it,  one  of  the  finest 
fries  of  carboniferous  fish-remains  that  perhaps  exist  in  the  north  of 
Ingland.  These  fossils  consist  of  scales,  spines,  jaws,  teeth,  and  bones, 
le  most  important  of  which  we  notice  below.  Amongst  the  most  in- 
^resting  are  some  large  spines  of  Flacoideans.  The  most  common  of  these 
the  Gyraeanthus  tuberculatuSj  of  Aga^siz.  Perfect  examples  of  this 
nne  measure  15^  inches  in  length  and  G^  inches  in  circumference.  It  is 
notable  feature  in  them  that  they  are  nearly  always  much  worn  at  the 
oint,  as  though  they  had  been  subjected  to  considerable  wear  and  tear, 
t  should  also  be  observed  that  all  these  spines  are  a  little  out  of  true 
pimetry ;  that  is,  they  are  slightly  bent  to  one  side.  The  lateral  deficc- 
lon,  moreover,  is  not  always  in  one  direction  in  difierent  spines,  but  some- 
imes  to  the  right  and  sometimes  to  the  left.  It  has  hence  been  suggested 
»y  Mr.  Albany  Hancock  that  the  spines  may  not  have  been  dorsal  ones, 
J  usually  supposed,  but  paired  spines,  that  were  probably  placed  in  front 
»f  the  pectoral  fins.  Specimens  of  another  spine  have  occurred,  somewhat 
vsembling  G.  iuhercutosus,  but  differing  from  that  species  in  having  the 
XHicave  border  denticulated  and  bounded  on  each  siae  by  a  plain  or  un- 
uberculated  area,  as  well  as  in  being  of  smaller  size.  The  authors  have 
iIbo  found  specimens  of  a  large  spine  that  appears  to  be  identical  with  the 
^.formosus  of  Agassiz.  Also  examples  of  an  Orthacanthus,  about  12 
inches  long,  and  of  a  Pleurocanthus,  9  inches  in  length,  and  of  another 
that  seems  referable  to  Leptacanthus.     Besides  these,  there  have  been 
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found  some  amall  Bpines  that  are  smootli  and  aligbtlv  arched ;  they  appPM 
to  belong  to  two  species.  Among  the  scales  are,  of  course,  those  o\  Me- 
galichthys  Hihherti,  They  occur  either  isolated  or  in  patches.  Someiimes 
they  are  associated  with  the  enamelled  plates  that  cover  the  head  of  tbii 
fish,  including  the  maxillary  bones  showmg  the  teeth.  Isolated  scales  of 
great  size,  belonging  to  a  large  Holoptychius,  are  not  uncommon,  as  well 
as  others  that  seem  to  belong  to  a  smaller  species  of  the  same  genu*. 
There  are  also  numerous  small  ganoid  scales,  in  some  cases  with  sculj)- 
tured  surfaces  and  serrated  margins  ;  some  of  them  belong  to  a  specie*  of 
Platysomus,  and  others  to  Falseoniscus  or  Aniblyptcrus,  or  possibly  Eu- 
rynotus. 

In  some  parts  of  the  "  blackstone  "  large  quantities  of  small  thomj 
tubercles  are  met  with,  which  have  evidently  formed  part  of  the  dermal 
armature  of  a  Placoidean,  and  from  the  way  in  which  thev  are  associated 
with  the  spines  of  Ojfracantkus  tvhet'culosus,  they  not  unlikely  belong  to 
that  fish. 

A  great  number  of  matillary  bones,  most  of  them  with  teeth,  are  among 
the  fossils  found  at  Newsham.  Some  of  them,  as  we  have  already  men- 
tioned, belong  to  Megalichthys ;  others,  as  large  in  size,  have  bi»en  re- 
ferred to  Holoptychius  and  Khizodus.  All  these  maxillaries  are  amied 
with  sharp-pointed,  conical  teeth,  which  are  not  easily  distinguishable 
from  each  other  when  found  detached.  A  fragment  of  another  large 
maxillary,  with  the  external  surface  irregularly  and  deeply  pitted,  and 
with  large  lancet-shaped  teeth,  has  been  found.  Numerous  smaller  jawg, 
varying  from  2  inches  to  ^  an  inch  in  length,  occur,  and  among  them  dif- 
ferences are  to  bo  observed,  both  in  the  character  and  arrangement  of  the 
teeth,  that  appear  to  indicate  the  presence  of  several  distinct  forms.  One 
of  these  difl'ers  so  strikingly  from  the  others  in  its  cylindrical,  bluntlr- 
pointed  teeth,  as  to  suggest  the  probability  of  it  belonjjing  to  a  rt»ptile 
rather  than  a  fish.  Besides  detacbed  teeth  of  the  maxillaries  notictNj  in 
the  preceding  paragraph,  the  authors  have  also  met  with  teeth  belon^ini; 
to  Placoideans.  Among  these  are  two  species  of  Ctonoptyehius.  \Uii»h 
we  doubtfully  refer  to  C.  pectinatu^  and  C.  denticulatus.  Diplodus  qih- 
hosus  also  is  not  a  rare  form  ;  and  in  one  instance  these  teeth  have  Ixvn 
found  connected  with  the  bony  plates  to  which  they  wi.*re  afilxed.  Some 
very  beautiful  palatal  teeth  of  Ctenodus  and  Cerato'dus  have  also  occurred, 
as  well  as  others  that  seem  to  belong  to  Psammodus.  Of  more  cH")nini«»ii 
occurrence  than  any  of  the  foregoing  fossils  are  various  detached  lK>rn'». 
Many  of  these  are  evidently  cephalic  bones,  and  such  as  beloni;  to  the 
thoracic  arch.  Vertebra?,  too,  are  not  uncommon,  some  of  them  beirii:  lar;;t' 
and  apparently  referable  to  afi.«»hthe  size  of  Gt/racanthus  (uhercuhttuf.xo 
which  they  probably  belong.  There  is  also  repeatedly  found  in  conjunc- 
tion with  the  latter  spine  a  large  triangular  bone,  which  appears  to  have 
been  originally  articulated. 

Ilaving  now  mentioned  the  various  fragmentary^  remains  of  fish  that  ^e 
have  found  in  the  Newsham  blackstone,  we  may  add  that  the  only  fossils 
of  the  same  class  which  have  occurred  in  that  deposit  in  a  more  pert'ivt 
condition  is  a  nearly  complete  example  of  a  Platysomus,  and  another  of 
a  fish  which  \ye  identify  with  Cwelacanthus.  Both  examples  are  small. 
the  former  being  3  inches  long  and  the  latter  4  J  inches.  Associated  witli 
these  remains  are  large  quantities  of  coprolitic  matter ;  also  large  irro^'ular 
masses  of  a  substance  showing  a  roe-like  stnicture,  that  may  possibly  re- 
present spawn  or  ova  of  some  kind.  The  vegetable  fossils  that  occur  in 
the  same  bed  are  lA-pidiniendron  elvgana,  L.  Sternbtrfjii,  Lepidostrohm^^-^ 
Calamitus  nodosus,  Bothrodtndron  punctatum,  Sternbcrgia  approJcimaUu 
Mtgaphyton  sp. 
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rhe  fosBils  we  Iiaye  noticed  abore  have  been  deriyed  chiefly  from  the 
wsham  pit ;  they  'hare  aJso  been  collected,  to  some  extent,  from  the 
oining  collieries  of  Cramlington,  and  they  have  been  noticed  in  a  lately 
ik  pit  at  Prestwick.  At  all  these  places  the  fossils  are  only  found  in 
thin  bed  of  black  shale  that  lies  immediately  oyer  the  Low  Main  OoaL 


NOTES  AND  QUERIES. 


^dcut  from  Professor  Buckman's  specimen  on  the  title-pa^e  of  the 
emoir  of  H.  E.  Strickland,'  and  at  page  167  of  the  Memoir,  by  Sir 
Jardine,  Bart.  The  accompanying  woodcut  (Plate  XX.)  is  from  a  speci- 
1  which  was  obtained  by  Mr.  IL  Strickland  from  Mr.  Dewberry,  Chelten- 
1,  and  being  a  much  more  perfect  specimen,  it  is  thought  worthy  of  a 
lix  illustration. 

lie  quarrymen  found  the  fossil  at  Seyenhampton,  and  Professor  Buck- 
a's  specimen  most  probably  came  from  the  same  quarry,  as  the  quarry- 
a  said  they  found  it  in  the  Stonesfield  slate-bed. 

rhe  leaf  is  imbedded  in  a  hard  sandy  stone,  and  closely  resembles  the 
I  of  stone  called  "  Stonesfield  Slate '  at  Stonesfield,  which  at  Seyen- 
opton  is  at  the  base  of  the  Great  Oolite. 

The  leaf  in  form  is  yeiy  nearly  identical  with  that  of  the  existing  Salis' 
ia,  the  similarity  of  the  two  leaves  striJcing  any  one  at  once  when  they 
compared  together. 

British  Fossil  Mammalia  and  Flint  Implbmbnts. — In  the  August 
aber  of  the  '  Geologist'  you  ask  for  any  information  concerning  British 
lil  mammalia  not  hitherto  recorded.  I  send,  therefore,  the  subjoined 
All  the  specimens  hare  been  obtained  from  the  Pleistocene  deposits 
^^isherton,  Salisbury,  since  the  publication  of  Mr.  Prestwich's  paper  in 
5  :— 

'^elis  gpelaa.    Portion  of  lower  jaw,  with  last  molar  in  situ. 
T^ana  spelaa.    Nearly  entire  half  of  lower  jaw,  with  all  the  teeth. 
hnis  vulpes.  Portion  of  lower  jaw,  with  teeth  and  portion  of  humerus. 
'iM  serofa  ?    Os  calcis,  only  bone  yet  found. 
^quu9  caballus.    Both  bones  and  teeth  yery  plentiful. 
^^quut  fosidlis.    Both  upper  and  lower  molar  teeth  of  young  indlTiduals. 
ios  primiqenitis.     Bones  and  portion  of  horn  case. 
iUon  priscus.     Metatarsal  bone. 

iigan  minor.    Both  metacarpal  and  metatarsal  bones,  not  scarce. 
'erpiM  Guettardi,  or  young  of  Cervus  tarandus.    Portion  of  shed  ant* 
and  bones. 

rcpug  iimidus.    Fragment  of  femur. 

»einmus  Q-r<Bnlandicus  ?  Teeth,  jaws,  and  bones  of  seyeral  individuals, 
'he  portions  of  skull  are  too  fragmentary  to  admit  of  a  satisfactory  con- 
ison  with  the  recent  skeleton.  Those  portions  which  have  been  com* 
^  seem  identical  with  the  Orsinyak,  or  Greenland  Lemming,  in  the 
ash  Museum. 

permophilui.  Undetermined  species.  Teeth,  jaws,  and  bones  of  many 
ividuals. 
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Although  you  ask  for  no  information  with  refi^ard  to  birds,  it  may  be  in- 
teresting to  some  of  your  readers  to  know  that  fragments  of  two  specimeiii 
of  such  fragile  things  as  birds'  eggs  have  been  obtained  from  the  same  de- 
posits :  one,  in  point  of  size  and  thickness  of  shell,  would  correspond,  if 
entire,  to  that  oi  a  goose ;  the  other  to  that  of  a  moor-hen. 

I  also  wish  lo  place  upon  record  the  finding  of  a  very  perfect  and  chi- 
racteristic  flint-impIemcnt  in  the  " higher  level  gravel"  of  Fisherton,  oa 
Monday  last.  It  is  pretty  evenly  stained  of  a  pale  ochreoos  yellow,  and 
bears  evidence  of  having  had  some  rough  knocks  from  its  travelling  com- 
panions. This  is  the  first  example  found,  afler  a  patient  search  by  myself 
and  others  of  nearly  five  years.  Surely,  after  this,  brother- geologists  need 
never  despair  of  finding  flint-implements,  although,  like  myself,  they  mar 
be  often  neartily  tired  of  bootless  expeditions. — Yours  very  truly,  H.  P. 
Blackmoke,  M.D. 

Salisbury,  September  Vlth,  1863. 

rWe  have  received  a  drawing  of  the  implement. — ^Eo.  Geol.] 

Mammalian  Eemains  in  Russia. — The  following  are  translated  notes 
from  Georgi's  Hist.  Nat.  Russia,  vol.  iii. : — I.  Decayed  human  bones,  found 
in  the  graves  of  former  settlers,  together  with  metallic  vessels,  also 
with  remains  of  burnt  corpses ;  for  instance,  on  the  Yenisei,  near  Krasno- 
jjarsk,  in  Dauria ;  on  the  ingoda ;  in  the  Ural  and  Xolywan  mountaioi, 
m  the  mines  of  the  ancients.  Dried  human  bones,  partially  petrified,  are 
found  in  lime-  and  chalk-pits  near  some  river-banks  m  Fodolia  (Guetard) ; 
on  the  Swiaja  of  the  Volga,  on  the  brook  Birjutsch,  in  clay  (Lep.) ;  on  the 
Ik  of  the  Kama,  in  sandy  mountain-green. 

Exhumed  elephant-bones,    S.  momotowa  (Kosti),  mammoths*  bones, 
skulls,  jawbones,  fangs,  dorsal  vertebree,  shin-  and  hip-bones,  have  beea 
found  in  Russia,  and  especially  in  Siberia,  for  ages  ;  and  they  were  consi- 
dered as  the  bones  of  a  monstrous  kind  of  animal,  living  under  the  earth 
and  (Ijiiiix  by  contact  witli  the  air,  and  which  very  likely  might  have  heen 
the  Bohemoth  of  Job.     The  Russian  academician,  M.  Du  Vernoi,  showivi 
first  tliat  these  bones  belonged  to  elephants.     When,  ill  accordance  with 
the  order  of  Peter  the  Great,  in  1722,  all  fossil  and  other  curiosities  were 
sent  to  the  Imperial  Museum  of  St.  Petersburg,  everj'body  considered 
these  bones  to  be  curious  ;  and  examples  were  thus  brought  there,  tojL^ether 
with  other  fossil  bones,  from  many  districts  of  Russia,  in  such  abundance 
that  they  speedily  tilled  the  extensive  vaults  of  the  museum.     In  the 
greater  part  of  the  Siberian,  and  in  some  of  the  Russian  rivers,  they  are 
washed  out  from  their  loosened  clay,  marl,  lime,  and  sand,  and  earth  oi 
the  shores.     They  are  more  or  less  efflorescent,  soft,  partly  earthy, — some 
of  them  falling  to  pieces, — greyish,  whitish,  bluish  ;  and  some  hard,  and  of 
a  fresh  appearance  ;  and  those  are  especially  well  preserved  which  occur 
in  the  Arctic  swamps    (fumira).     For  the  most  part  these   bones  were 
found  scattered  singly,  but  scmietimes  also  there  were  many  together,  al- 
though but  very  seldom  whole  carcasses  occur.     The  museum  now  receirrt 
them  but  very  sparingly,  as  they  are  less  cared  for. 

II.  On  the  bones,  and  places  where  they  were  found.  1.  In  Rusfia- 
Many  elephant-bones,  on  the  right  bank  of  the  Don,  near  Kostizi;  on  the 
Volga,  near  Kusmodimjarsk  ;  in  the  chasms  near  Nischnii  Nowogorod;  on 
the  Swiaja  of  the  Volga,  on  the  bank  of  the  brook  Birjutsch  (Lep.;  Pall); 
on  the  mouth  of  the  Swiaja  ;  on  the  bank  of  the  great  Irgis,  on  the  left  of 
the  Volga.  An  elephant  molar  tooth  on  the  shore  of  the  White  Sea,  alw) 
on  the  Dwina.  Elephant-bones,  in  Permia,  on  the  bank  of  the  Babka;  the 
Sylwa,  near  the  foundry  of  Jugevrskoi  Sawod ;  one  9  feet  long ;  on  the 
Meschowaja  Utka  of  the  Tschussowaja,  near  Wisimo  Utkinskoi  Saw^^d, 
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ihey  have  been  discovered  in  an  argillaceous  bed  in  digging  for 
;  on  the  Ik  of  the  Kama ;  on  the  bank  of  the  Ufa,  the  Belaja,  the 
I,  and  in  the  Belaja  itself,  as  well  as  in  many  Kama  rivers  of  the 
nment  of  Kazan.  (Kanz.)  2.  In  Siberia.  Exhumed  elephant-teeth 
rory  in  many  places  of  the  eastern  or  Siberian  Ural  (P.).  Elephant 
.  on  the  right  bank  of  Ural  river,  near  Kalmukowa  (P.) ;  on  the 
Tara,  and  ports  in  many  places  ;  on  the  Neiwa  of  the  Tura ;  on  the 
of  the  Winokurka  and  ouworifch  of  the  Iset  (P.).  Greatly -destroyed 
Jit-bones  of  a  bluish  and  blackish  colour,  in  the  bluish  sand-marl,  on 
:asch  of  the  Iset,  near  Taimilskaja  Sloboda  (P.).  An  elephant  iaw- 
with  glossopetrse,  on  the  bank  of  the  Tura,  noticed  by  Haller; 
»r  with  ammonites  from  another  place  in  Werchoturean  Ural,  was 
J  the  Academy  by  Councillor  Tatischew.  An  elephant-tooth  was 
in  the  gold  mountain  of  Beresow,  6  feet  below  the  surface,  in  clay ; 
'ermann  considers  this  the  highest  place  where  these  bones  are  found ; 
nks  of  the  upper  Yenisei  seem,  however,  to  be  far  higher.  Elephant- 

in  many  places  of  the  banks  of  Tobol.  Rotten,  bluish  elephant- 
and  teeth,  on  the  bank  of  the  Ischim,  near  Petri  Pawloakoi  Krepost, 
1  the  Karasu  and  Wagran  of  the  Ischim.  An  elephant-tusk,  10  feet 
from  the  bank  of  the  Ischim  (P.).  A  hip-bone,  48  poods  weight,*  on 
uk  of  the  Irtysch,  near  Oresk  (P.). 

phant-bones,  in  many  places  on  the  bank  of  the  Irtysch,  over  Omsk; 
I  Kolywan,  on  the  bank  of  the  Alei  of  the  Ob ;  in  the  high  sand- 
Cleft)  of  the  Ob,  near  Obdorsk  (Suj.) ;  in  the  Baraba,  on  the  clay- 
in  clay  (P.).  A  rather  rotten  hip-bone  in  the  Tom-Tschumysch 
I  of  the  Ob,  where  it  was  discovered  m  digging  for  a  dam  (G.) ;  in  many 

on  the  banks  of  the  Tom.  An  elephant- tusk  6^  feet  long,  on  the 
ii,  near  Krasnojarsk  (Messerschm.) ;  on  the  lower  Yenisei,  620 
*  below  Turuchansk,  near  Salakino  Simowie,  at  the  head  of  tlie 
Elephant-bones  on  the  Angara  and  the  Upper  Tunguska  (Comment. 
).).  An  elephant-skeleton,  with  a  skull  weighing  152,  a  tooth  weigh- 
b,  and  a  thigh-bone  weighing  25  lb.,  on  the  Wilvi  of  the  Lena  (Mes- 
.) ;  in  many  places  on  the  banks  of  the  Lena ;  on  the  Argun,  in 
;hinsk ;  on  the  rivers  of  the  Polar  Sea,  Chatanga,  Indigirka,  and 
la,  also  on  the  Anadyr  of  the  Baltic  Sea  (Comment.  Petrop.) ;  in 
•ctic  turf-fields  on  the  Gulf  of  Kariss  of  the  Polar  Sea  (Suj.) ;  in  the 
ns  of  the  Lena  and  Wilvi,  on  the  lower  Indigirka,  and  many  other 

hinoceros-skull  was  discovered  in  the  Obstachei  Syrt  above  the 

na,  others  in  many  of  the  Kazan  rivers. 

linoeeros-skull  on  the  Ob,  near  Obdorsk,  in  Siberia ;  on  the  Tschitoi 

Selenga,  in  Dauria ;  on  the  Kinga  rivers  in  Irkuzk,  30  versts  of 
jk  (Laxm.) ;  in  the  turf-fields  (tundra),  near  the  Lena  (Gm.) ;  on 
?na,  near  the  Swestoi,  200  versts  of  the  ice-sea  (Gm.);  on  the 
T,  in  turf-fields  (P  ).   A  rhinoceros- skull  with  two  horns  on  the  bank 

Indigirka,  near  Saschiwersk,  where  also  two  nose-horns  without 
ull  were  found. 

linoceros-head,  with  uncorruptcd,  partly  still  bloody  and  uninjured 
Fas  discovered  a  few  years  ago  on  Wilvi  of  the  Lena,  in  a  frozen 
?ld  (tundra) f  not  very  deep  under  the  grass.  The  body  was  not 
;  it  may  perhaps  be  still  lying  in  some  other  place  of'^the  ever- 
marshes,  or  perhaps  it  may,  on  its  being  embedded,  not  have  been  suf- 
ly  covered  against  the  action  of  the  atmosphere,  and  thus  the  other 

♦  A  pood  «>  40  lb.  t  A.  Tent  «  six  farlongs. 
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part  has  rotted  away.  Tho  head  had  not  any  nose-horn,  and  it  ooold  bqI 
oe  made  out  how  tlio  fleshy  head  had  been  aeparated  from  the  ctiCHii 
In  the  open  uir  its  odour  was  rery  oflensive,  and  it  was  only  after  uidtt^ 
l(oing  a  process  of  drying  nearly  approaching  the  first  stage  of  carboniflp 
tion  that  it  was  possible  to  plac«  it  in  the  museum. 

The  museum  contains  five  other  rhinoceros-heads  and  fire  horns  iioB 
various  not  precisely  indicated  places  in  Siberia. 

Ox-skulls,  and  bones  of  a  still  unknown  species,  on  the  bank  of  tte 
Swiaja,  on  the  right,  and  of  the  Irgis,  on  the  leflt  of  the  Volga  (P.). 

Ox-bones,  on  the  bank  of  the  Ural  river,  near  Wahnukawa  (P.),  and  oa 
many  places  of  the  same  bank  (Steller,  Pallas). 

Ox-slcull,  on  the  Ob,  near  Obidorsk,  where  also  bones  were  found  (P.); 
on  the  Mias  of  the  Iset  of  the  Tobol ;  on  the  Tura ;  on  the  Oi  of  ths 
Ural  river,  in  the  steppes  of  Kirgis  ;  on  the  Wilvi  of  the  Lena ;  oo  ths 
Tunguska  of  the  Yenisei ;  on  tho  Kuda  of  the  Angara ;  on  the  Ilga,  neir 
the  Ilginskoi  Ostrog,  on  the  Lena ;  on  the  Anadyr  of  the  Baltic  Sm  ;  tad 
in  many  places  of  Siberia  (Nov.  Com.  Petrop.). 

Bones,  perhaps  of  a  hippopotamus,  on  a  branch  of  the  Belaja  of  tb 
Kama  (P.). 

]^[orse-tecth,  in  tho  arctic  tnrf-fields  of  the  Polar  Sea,  in  many  i^seN 
pretty  abundantly,  and  so  fresh  as  to  be  used  for  ivory,  and  foiming  t 
branch  of  commerce. 

An  exhumed  morse- tooth,  8^  lb.  weight,  on  the  Gkilf  of  Penschia ;  in- 
other,  weighing  5}  lb.,  on  the  £amtscb&tka  (P.  Nord.  Beitr.). 

A  bluish-tinged  t<x>th,  on  the  mouth  of  the  Tagil  (P.). 

Exhumed  whales'  bones,  on  the  bank  of  the  Yenisei,  near  Kanditn  Ifoii 
also  on  the  bank  of  the  lower  Lena  (Gm.). 

An  exhumed  twisted  narwhal-  (unicorn)  tooth,  on  the  lower  Indigirin. 
near  the  Ucljadiiinkoi  Simowie,  near  the  Anadirskoi  Ostrog,  in  a  moor. 
The  museum  possesses  also  an  exhumed  narwhal-tooth  from  the  middle  of 
Siberia. 

Bones,  transformed  into  limestone,  were  dug  up  on  the  Ischova,  near 
Gatsrhina,  9  feot  deep  (Model). 

In  the  striated  limestone  on  the  right  bank  of  the  Volga,  near  Saratovr, 
hardened  bones. 

Bones  with  petrified  wood,  on  the  Lariw  onicha  of  the  lower  Tunguska 
(Messerschm.). 

Exhumed  antelope-horns,  at  present  known  as  an  African  animal,  from 
Siberia  (Pall.). 

Errata. — Page  205,  line  16,  for  "  to  be  able  "  read  "  to  have  been  able ; " 
page  205,  line  21,  for  **  rocks  "  read  "  rock ;"  page  206,  line  11  from  bot- 
tom, for  **  there  "  read  "  here,"  that  is,  in  Trinidad  ;  page  205,  line  5  fn^m 
bottom,  for  **  Brown  "read  "Bronn;"  page  207,  Ime  7,  for  "Astrea" 
read"Ostrea." 


FOilElGN   INTELLIGENCE. 


Under  the  title  of  *  Considerations  on  Professor  G.  Capellini's  Lecture 
on  the  Antiquity  of  Man,*  Dr.  L.  Forresti  has  printed,  at  Bologna,  the 
following  remarks,  which  we  translate  from  the  Italian  pamphlet : — 

Three  years  ago.  Professor  Capellini,  in  one  of  his  lectures  on  geology, 
alluding  to  the  most  recent  discoveries  made  in  the  lakes  of  Switzerland 
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and  at  Abbeville,  maintained  that  men  lived  contemporaneouBly  with  the 
cave-bear  and  other  animals  whoso  remains  are  found  in  caverns,  and 
urged  the  necessity  of  further  studies,  especially  of  the  crania  discovered 
by  Schmerling  in  ^Igium. 

In  his  professional  course  of  the  past  year  he  again  briefly  touched  on 
this  topic,  and  during  the  present  year  has  expressed  his  dehj^Iit  with  the 
important  writings  of  Lyetl  and  Huxley, — reminding  his  audience  that  it 
vas  not  since  the  publication  of  those  works,  but  long  before  in  the  Italian 
University,  that  he  had  supported  these  ideas  which  are  now  so  rapidly 
gainin||^  ground,  and  had  predicted  the  results  now  attained. 

In  his  lecture  referred  to,  the  Professor  gave  an  historical  sketch  of  the 
pretended  and  true  discoveries  of  fossil  human  remains,  commencing  with 
the  fossil  bones  discovered  at  Chaumout  in  1613,  and  attributed  to  the 
Cimbrian  king  Tetobochus,  about  which  M.  Mazurier,  surgeon  of  Bcaure- 

K'lre,  speculated  for  a  time ;  they  were  nest  transferred  to  the  museum  at 
rdeaux  as  human  bones,  where  De  BJainville  afterwards  readily  recog- 
nised them  as  belonging  to  a  proboscidian  animal.  Then  followed  the  story 
of  the  Homo  diluvii  testis  discovered  by  Scheuzer,  which,  according  to 
Gmnner,  in  1773,  proved  to  be  nothing  more  tlian  a  skeleton  of  a  gigantic 
salamander ;  then  that  of  the  fossil  man  discovered  at  Fontainebleau,  in 
1828,  which  was  found  to  be  but  a  mass  of  fragments  of  An^naria  contflu- 
Hnaia  sand,  simulating  the  form  of  a  horse  and  horseman;  and  so  on, 
through  various  facts  and  fictions,  to  the  discoveries  of  M.  Boucher  de 
Perthes  in  the  environs  of  Abbeville,  and  the  results  obtained  from  re- 
searches since  1866  amongst  the  pile-works  of  the  lakes  of  Switzerland, 
and  those  in  the  Italian  lakes,  especially  in  the  La<;o  Maggiorc,  by  M . 
Desor ;  also  those  in  the  peat  ana  turf  deposits  and  sea-shores  made  by 
(vastaldi,  Moro,  Strobel,  and  others. 

Analysing  Lyell*s  work,  he  showed  how,  by  means  of  fresh  observations 
on  the  remains  in  the  Belgian  caverns,  the  laws  of  progressive  development 
and  tue  origin  of  the  species  by  variations  are  supported.  In  fact,  Lycll 
and  Huxley,  by  a  comparison  of  the  fossil  crania  found  at  Neanderthal 
and  £ngis,  witn  those  of  the  chimpanzee,  the  gorilla,  and  others,  have 
been  enabled  to  fix  the  relationships  and  the  differences  which  exist 
between  the  present  races  of  man,  fossil  man,  and  the  various  species  of 
anthropoid  apes. 

From  these  studies,  and  those  of  Morlot,  we  are  tolerably  certain  that 
fossil  man  is  to  be  found  in  every  post-ti^rtiary  deposit,  and  that  the  Iro- 
quency  of  his  relics  sensibly  diuiinishes  the  moro  remote  the  epoch ;  the 
tame  fact  is  likewise  verined  by  the  dog,  the  cow,  and  other  animals, 
which  were  the  earliest  companions  of  man. 

The  Belgian  or  Engis  man  was  contemporary  with  the  cave-bear,  but  the 
Bilsseldorf  or  Neanderthal  was  unlike  tnc  first,  and  showed  such  an  ana- 
logy of  structure  with  the  pithecus,  that  at  first  sight  it  could  hardly  be 
Mieved  to  belong  to  the  human  genus.     According  to  the  theory  of  the 
I       origin  of  species  by  variations,  it  must  necessarily  belong  to  an  epoch  far 
i      taterior  and  difficult  to  calculate.     Between  the  ^Belgian  and  the  Diissel- 
dorf  man  the  Australian  type  ought  to  be  intercalated. 
Admitting  these  truths  as  confirmed  by  facts,  we  are  still  far  from  a 
i      certain  knowledge  of  the  species  which  ought  to  unite  the  anthropoid 
■pet  with  the  human  species,  although  the  question  seems  now  to  be  nearer 
Aiolution,  by  the  discovery  of  the  Neanderthal  cranium,  which  Professor 
Schaft'hausen  justly  declared  to  be  of  all  the  human  fossils  the  one  which 
^roaches  most  nearly  to  the  ape ;  and  close  examinations  have  led  to  the 
eooolusiou  that  between  the  Neanderthal  man  and  the  gorilla,  if  judged 
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by  the  capacity  and  form  of  their  crania,  there  ia  less  difference  than  existi 
between  the  former  and  the  European  race. 

If  we  wish  to  establish  the  relation  between  man  and  the  infenor 
animals  we  must  necessarily  admit,  ac<;ording  to  our  Professor,  ihtt 
between  the  Neanderthal  man  and  the  more  elevated  type  of  the  great 
family  of  apes,  the  Catarhines,  or  tailless,  there  is  less  difference  than 
is  seen  between  the  inferior  link  of  the  Catarhines  and  the  more  elevatt^i 
Platyrhines,  or  those  with  tails,  and  of  which  we  ignore  the  transition 
species.  We  must,  therefore,  admit  with  Huxley,  that  the  human  speciei 
forms  a  natural  family  which  can  now  be  called  the  Anthropini,  a  family 
which  is  connected  with  the  Catarhines  in  the  same  way  as  the  latter  if 
united  with  that  of  the  Platyrhines,  forming  thus  a  superior  group  in  the 
zoological  scale,  that  is  the  Primates,  a  classification  already  adopted  by  the 
celebrated  Linnaeus. 

For  geologists  and  paleontologists,  therefore,  there  is  a  large  field  opened 
for  research,  and  it  will  be  their  duty  to  endeavour  to  fill  up  the  gaps  and 
to  find  out  the  connecting  links  between  the  Anthropini  and  the  Catariiinf s ; 
and  for  this  purpose  w«  must  turn  our  regards  towards  Central  Africa,  the 
islands  of  Sunda,  Borneo, and  Sumatra, — that  is,  towards  the  regions  where 
the  anthropoid  species  are  chiefly  developed,  and  there  not  in  the  recent 
formations  but  in  those  of  the  Tertiary  period, — not  confining  ourselves  to 
the  Pliocene,  but  descending  to  the  Miocene,  and  perhaps  even  to  the 
Eocene. 

These  were  substantially  the  subjects  treated  by  the  Professor,  and  of 
which  Dr.  Forresti  had  proposed  to  give  an  account  at  a  time  when  the  Pro- 
fessor himself  gave  an  appendix  to  his  former  remarks  in  one  of  his  subse- 
quent lectures  on  fossil  man,  referring  to  the  jaw  discovered  on  the  2Sthof 
Afarch,  at  Moulin-Quigiion,  near  Abbeville,  in  the  diluvial  strata  already 
alluded  to,  informing  his  audience  at  the  same  time  of  the  many  questions 
that  had  arisen  on  the  siihjoct,  as  well  as  of  the  meeting  of  the  liiv 
tiuguislicd  French  aud  English  palffontologista  and  geolouists  at  AMwiilo, 
in  April,  and  of  their  mutual  acknowledgment  of  the  autheniicity  of  the 
jaw,  a  drawing  of  which,  sent  him  by  the  discoverer,  was  exhibited  by  ili<? 
Professor. 

This  rapid  succession  of  researches  and  discoveries  induces  great  hoits 
for  the  progress  of  these  studies. 


M.  Virlet  d'Aoust  asserts  that  the  ophite  of  the  Pyrenees  is  not  an  erup- 
tive rock,  but  a  metamorphic  sedimentary  rock  ;  that  it  bt'loui;^  to  lin* 
Trias  formation,  and  represents,  with  the  gypseous  and  salifenms  inarN. 
the  age  of  the  MuschelKulk.  Without  resting  content  v^ith  isol.iied  lai't*' 
M.  d'Aoust  proposed  to  assure  himself  whether,  supposing  the  opinio i-' 
be  a  metamorphosed  rock,  its  recognized  position  at  Leez  would  not  be 
its  normal  position.  It  remained  to  verify  this,  and  he  was  agreeably  sur- 
prised to  find  in  the  Barousse, — the  massif  of  the  mountains  which  separate 
the  Haute-Garonne  from  the  Ilautes-Pyrenees, — exactly  in  the  direction  ^'[ 
the  sections  of  Cierp,  of  Leez,  of  the  Col  de  Mende,  the  same  sucres^ion  ot 
rocks,  and  to  see  the  ophite,  not  only  in  the  identical  position,  but  ai.*'> 
there  elevated  in  the  planes  ol  the  other  rocks  in  natural  order. 
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BRITISH  EARTHQUAKES. 

By  thi  Editob. 

BiremrD  has  been  visited  by  an  earthquake.     The  newspapers  have 
dilated  upon  it,  and  hundreds  of  persons  have  hastened  to  record  their 
sensations.     They  have  told  us  how  they  got  out  of  bed  and  lit  their 
indies,  as  if  they  had  hoped  to  have  seen  the  earthquake,  like  a 
jhost,  wandering  about  the  earth  ;  but  earthquakes  do  not  linger, 
ind  the  last  British  one  was  over  before  most  people  knew  anything 
^bout  it.     Others  fancied  they  heard  a  great  roaring  noise ;  others 
ompared  the  shock  to  a  great  dog  or  animal  shaking  itself  under  the 
edatead ;  others  to  the  vibrating  of  a  steam-engine.   Some  saw  leaves 
Ul,  walls  shake,  and  some  felt  "  a  warm  breath  of  air "  upon  their 
heeks.     In  short,  some  told  the  truth  as  far  as  they  could,  and  some 
>ld  what  was  not  quite  the  truth.     If  the  truth  had  been  simply 
iated,  and  the  press  had  helped  to  state  it  by  publishing  as  many 
tters  as   their    correspondents   chose   to   send  them,  we  should 
ive  no  other  comment  to  make  than  to  have  thanked  it  for  its 
iins.     But  when  leaders  were  printed  in  such  terrible  paroxysmal 
•rms,  thanking  Heaven   we  were  not  all  swallowed  up,  we  can 
Jarcely  regard  such  sensation  articles  as  little  less  than  impious, 
arthquakes  are  of  the  most  common  occurrence,  and  science  wants 
>ol  observations  whenever  they  happen.     No  doubt  they  are,  when 
^eir  visitation  is  severe,  amongst,  if  not  the  most  awful  of  all  cata- 
^rophes.     To  have  a  whole  city  thrown  down  in  an  instant,  and  thou- 
^nds  of  suffering  human  beings  crushed  and  lingering  in  agony  be- 
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neath  the  ruins,  is  indeed  a  frightful  scene,  npon  which  the  mind 
refuses  to  dwell.     But  where  one  earthquake  assumes  this  fearful 
condition,  hundreds,  if  not  thousands,  pass  away  as  mere  harmless,  or 
nearly  harmless,  tremors.     British  earthquakes  are  by  no  means  un- 
common, as  the  following  list  will  show,  beginning  with  the  earth- 
quake recorded  in  A.n.  974,  on  the  authority  of  Simon  Dunelmensis. 
Then  follow  in  succession — 1043,  stated  in  the  *  Courrier  Fran^ais* 
of  March  27th,  1843.    1048,  in  *  Rerum  Anglicarum  Scriptores,'  foL 
61,  felt  in  Worcester,  Derby,  and  many  other  parts.    1076,  on  the 
26th  of  March,  recorded  by  Matthew  of  Westminster,  lib.  ii.  p.  6, 
as  throughout  all  England,  accompanied  by  subterranean  noise; 
and  more  shocks  were  felt  on  the  6th  and  22nd  of  the  following 
April.    In  1085,  noticed  by  Lycosthenes.    In  1089,  Aug.  11th,  at  the 
third  hour  of  the  night,  by  Simon  Dunelmensis,  who  says  houses 
were  seen  to  leap  upwards  and  return  to  their  positions,  and  that  the 
harvest  was  not  got  in  until  the  end  of  November  in  that  year. 
1090,  on  the  8rd  of  November,  by  Roger  de  Hoveden,  in  Reram 
Anglic.  Script,  fol.  268.    1105,  at  Ely,  noticed  in  the  '  GFentleman's 
Magazine '  for  1750.     1110,  an  earthquake  lasting  from  morning  to 
the  third  hour  of  the  day,  at  Shrewsbury  and  Nottingham,  is  recorded 
by  Simon  Dunelmensis,  after  the  Shropshire  Chronicle  of  Henry  de 
Knyghtou, — the  bed  of  the  Trent  is  asserted  to  have  been  laid  dry 
for  a  mile  in  length,  so  that  it  could  be  passed  with  dry  feet.    1112, 
in  partibus  Britanniae,  Dom  Bouquet,  t.  xii.  p.  557  ;  1115,  in  Italy, 
and  said  to  have  been  felt  in  England.     1117,  Dec.  10th,  in  the 
middle  of  the  night :  Matthew  of  Westminster  says  the  moon  ap- 
peared the  colour  of  blood.     1119,  Sept.  28th,  at  the  third  hour  of 
the  day,  in  different  parts  of  England,  Simon  Dunelmensis.    1133, 
Aug.  4th,  in  the  morning,  a  very  violent  earthquake,  preceded  by 
very  loud  subterranean  noises,  is  noted  by  Matthew  of  Westminster, 
Matthew  of  Paris,  Polydore  Vergil,  and  Simon  Dunelmensis.    1134, 
on  the  coasts  of  England  and  the  Netherlands,  the  sea  rose  suddenly 
with  such  violence  as  to  inundate  the  country,  and  retired  to  its 
usual  level  as  suddenly  :  no  land  shock  felt.    1142,  at  Lincoln,  three 
shocks  on  the  same  day,  Simon  Dunelmensis.    1158,  London  and 
other  places.     Thames  dried  up  so  that  persons  could  pass ;  very 
violent  in  Syria, — recorded  in  Gervais'  Chronicle.    1165,  at  Ely  and 
in  Norfolk  and  Suffolk ;  Matthew  of  Westminster  says  persons  were 
thrown  down,  and  the  bells  made  to  ring.     1179,  near  Arlington, 
Durham,  ground  swelled  up  and  sank  again  with  great  noises, — pos- 
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riblj  a  local  phenomenon.    1180,  about  the  29th  Sept.,  two  or  three 
shocks  are  noted  by  Simon  Schard  and  Lycosthenes.     1185,  about 
April  16th,  all  England,  especially  at  Lincoln,  in  which  the  cathe- 
dral and  many  other  buildings  were  OTerthrown.    1186,  after  the 
middle  of  September,  universally  throughout  Europe,  especially  in  Eng- 
land, where  houses  were  thrown  down,  and  in  Calabria  and  Sicily, 
where  many  towns  were  ruined,  recorded  by  Matthew  of  Paris  and 
Matthew  of  Westminster.    1199,  principally  in  Somersetshire,  per- 
sons thrown  off  their  feet :  Ymagin.  Hist.  Eadulfi  de  Diceto,  col. 
709.     1201,  Jan.  4th,  York  and  neighbourhood,  accompanied  by 
noise ;   another  shock  on  the  22nd  May,  at  the  sixth  hour  of  tlie 
day,  in  Norfolk.    1202,  in  different  parts  of  England.    In  the  ni-inter 
of  1218.    1219.    1221.    1246,  June  1st,  at  the  ninth  hour,  especially 
io  Kent.      1247,  on  Eeb.  13th,  different  parts,  especially  London. 
1248,  Dec.  21st,  Bath  and  Wells  (also  in  Piedmont,  Savoy,  and  Syria), 
the  summits  of  the  cathedral  of  Wells  being  much  shaken,  whilst 
the  foundations  were  not.    1250,  at  St.  Alban's  and  Hertford,  accom- 
panied by  subterranean  noise;  pigeons  and  other  birds  frightened. 
1274,   Dec.  5th,  throughout  England,   accompanied,  according  to 
Matthew  of  Westminster,  by  thunder,  lightning,  a  comet,  and  a 
fiery  dragon ;   and,  in  the   Pays-de-Gallcs,  according  to  Polydore 
Vergil,  by  a  rain  of  blood.     In  the  September  of  the  following  year 
(1275),  between  the  first  and  third  hours  of  the  dny,  Matthew  of 
Westminster  says  many  of  the  most  famous  churches  in  England  were 
thrown  down  or  injured;  among  others,  that  of  St.  Michel-du-Mont, 
near  Olaston.     1278,  in  France  and  England.     1284,  in  England. 
1298,  Jan.  5th,  at  twilight.     1318.  Nov.  14th.     1320.     1385,  July 
16th,  at  night,  followed  bv  another  earthquake  during  the  same  year. 
1426,  throughout  all  Great  Britain,  the  shocks,  preceded  by  a  dread- 
ful tempest,  lasting  for  two  hours,  recorded  in   Stow's  *  Annals.' 
1551,  at  Beigato,  Croydon,  Dorking,  in  Surrey;  kitchen   utensils 
and  other  movables,  thrown  from  their  places,  noted  in  Strype's 
Memor.  Eccles.     In  1574,  Feb.  2Gth,  very  violent  in  the  central 
counties,  from  Bristol  to  York,  occurring  between  5  and  G  p.m.  ;  it 
is  recorded  also  at  Gloucester,  Bristol,  Hereford,  and  neighbouring 
;      counties ;   at  Tewkesbury  and  sonic  other  places,  plates  and  books 
▼ere  thrown  from  their  places ;  the  people  who  were  on  their  knees 
J       in  the  chapel  of  Norton  were  almost  all  thrown  down,  and  the  bell  in 
-;i     the  Market  House  of  Denbigh  sounded  two  strokes.     1575,  Baker, 
^1    ia  his  '  English  Chronicle,'  says  the  Thames  ebbed  and  flowed  twice 
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mittlKW.    IWft  April  th,  afe  e Ml.,  thwwigliwif  »nMi,  1^ 
4Wly  ttb^Londim,  Darar,  aid  tbli  wiMile  fif.KMl;  «1m  mJlhmm 
m  Belgium,  ZMland.  and  HoBindf  »oifc  wkflwife in  Tftigli^ii  iwrt 
•boufe  a  Ainnte ;  two  ottier  ahoeka  wava  fill  m  Kanl^al  ftini  U 
BJf.;  aft  Sandwich  and  1>o?ar,faMebdadMrf,agaiiiBfe^^ 
bariKmn,  the  gnat  bdla  of  VaatnpMtor  aeudad»«Bd  partioM  tf 
Midiiiga  and  cUnmayB  won  tiuown  down  naLaadoOyihoilgr  d«f 
and  die  air  tfanqail;  anoihtf  ahook.mi  tiia  let  o(  HqraKeiik 
aferongest  al  Aahfiord,  ooooRed  also  in  the  Nolteriaiida  and  aa 
Odogne.    1688,  landalip  in  Donetriiire.    lM7,ahoekaatBMtiiflil 
otiier  pact!  of  Scotland.    1008,  flu  and  xdluz  cftiia  tide  twice  k 
an  hoar.    1688,  at  Ohiehecter,  cefend  abeoka  did  great  dHMfi; 
elated  in  the  '  Dreedner  Gelehrle  Anaei^Br' oTlffiO  to  haiwkiai 
accompanied  by  the  nacfl  of  pitdi  andaialphtnvanliiialthaalM- 
pphcve  waa  obM»red,  M  if  by  a  ahHid.    1W7,  Jld{y  8lh.    leSL  h 
1)868,  at  ChLfinrd,  Stanton,  Oofentiy,  ete.;  and  ill  Hugnqr  Mi> 
were  cUt  in  piecte.    September,  1671,  on  coaalB^BBgliikChMBd 
wad  Chnnan  Ocean,  and  from  St.  Ifalo  aa  fiw  aa  Aniwerpu    U^t 
Wolrarfaami^n.    1678,  Jan.  5th  (new  ityle),  8  jlk^  en  bordcKcf 
Derbyshire,  auppoaed  directicm  S.  to  W. ;  and  a  aeoond  at  UfMn 
in  Staffordshire,  8.  to  N.,  preceded  by  snbterranean  noise,  recorded 
in  Flott*8  '  Staffordshire ;'  another  on  20th  Oct.,  at  same  places,  at 
11  P.M.,  preceded  by  loud  noise,  like  prolonged  thunder ;  at  Brewood, 
etc.,  Nov.  14th,  at  11  p.m.,  N.  and  8.,  repeated  three  times  before 
2  A.M. ;  Nov.  15th,  less  violent.     1680,  Jan.  4th,  7  a.m.,  in  Some^ 
setshire  and  the  country  round ;  air  calm  ;  shock  accompanied  bf  a 
noise  like  a  sudden  gust  of  wind.     1683,  Sept.  28th,  at  7  A.M.,  Ox- 
ford, Berkshire,  Buckinghamshire,  and  the  shocks  recorded  at  4  aM.  ; 
a  man  who  was  fishing  in  the  Cherwell  perceived  the  boat  to  tremble 
under  him,  and  the  little  fish  showed  signs  of  alarm ;  accompanied 
by  a  low  noise  like  prolonged  thunder ;  weather  wet  to  20th,  became 
fine  on  evening  of  27th ;  a  tin  vessel  thrown  down ;  another,  Oct 
9th,  Oxford,  north  to  Derbyshire,  feeble  at  former,  violent  in  latter 
county.     1688.     1690,  Oct.  17th,  Ireland ;   Dec.  18th,  middle  of 
night,  in  Bedfordshire  and  Scotland.     1691,  Deal,  Canterbury,  Sand- 
wich, and  Portsmouth,  said  to  last  six  minutes.     1696,  Falmouth- 
1704,  Jan.  8th,  most  violent  at  Lincoln,  N.  and  S.,  accompanied  at 
Hull  by  a  noise  like  the  sighing  of  the  wind,  though  air  perfectlj 
calm,  doors  and  furniture  set  in  motion,  and  chimneys  thrown  down- 
1712,   Shropshire,  said  to  have  been  very  violent.      Another  in 
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726,  XoY.  6th,  aboat  6  a.m.,  at  Ilcbester  (P),  a  rather  violent  shock, 
coording  to  the  '  Gazette  de  France '  of  80th  Nov.,  the  eame  shock 
eing  Beemingly  felt  in  the  north  of  Iceland,  accompanied  by  an 
raption  of  Krabla.  1727,  Oct.  4th,  Naples  and  England.  1731, 
>ct.  19th,  Northamptonshire,  accompanied  by  a  noise  like  distant 
hunder  (Phil.  Trans,  vol.  x.  p.  249)  ;  Oct.  21,  at  Bloxham,  Barford, 
lanbiirj,  etc.,  when  windows  were  violently  shaken,  followed  one 
[linute  after  by  briUiant  lightning  at  Aynho  ;  the  day  after,  the  sky 
ppeared  the  colour  of  earth.  1734,  in  Sussex,  and  in  France,  at 
BEavre,  and  as  far  as  the  other  side  of  the  Seine ;  atmosphere  quite 
lalm,  weather  became  suddenly  cold  just  before.  1736,  Ochil  Hills, 
n  Scotland,  accompanied  by  subterranean  noises.  1748,  July  12th, 
letween  10  and  11  p.m.,  Somersetshire  and  English  Channel,  to  the 
Serem,  the  shock  appearing  to  come  from  a  distance,  accompanied 
ly  a  noise  like  that  of  a  waggon  in  motion.  1750,  at  Eltham,  in 
Eent,  about  half  an  hour  after  noon ;  ten  minutes  later  a  violent 
ihock  is  recorded  in  London,  where  there  were  other  shocks  on  19th 
llarch  ;  in  the  *  Philosophical  Transactions'  chimneys  are  said  to  have 
been  thrown  down,  and  that  the  earth  in  St.  James's  Park  seemed  to 
■well  up  ready  to  open,  and  that  fishes  threw  themselves  out  of  the 
water ;  other  shocks  are  recorded  at  various  places  on  March  29th 
and  April  13th,  and  at  Wimboume,  Dorsetshire,  on  May  15tb,  and 
in  Lincolnshire  and  Nottingham  on  Sept.  3rd,  and  in  those  and  other 
counties,  including  Suffolk,  on  Oct.  11th.  1751,  March  31st,  So- 
raeraetshire.  1752,  April  16th,  Somersetshire.  1753,  June  8th, 
Cheshire;  July  18th  and  Sept.  26th,  various  parts.  1753,  March 
25th  and  27th,  at  York,  on  the  latter  occasion  (10  to  11  a.m.)  large 
maases  of  rock  were  thrown  down,  and  the  surface  of  the  ground 
disturbed.  1754,  April  19th,  at  York.  1758,  April  28th,  Middle- 
sex, and  Mediterranean;  Aug.  1,  Northamptonshire.  The  1st  of 
November,  1755,  was  the  day  of  the  great  earthquake  of  Lisbon  ; 
sensible  shocks  were  felt  in  England  only  in  a  few  places. 

To  continue  our  list — 1755,  Nov.  17th,  in  Cumberland  and  Here- 
fordshire ;   Nov.  18th,  Herefordshire ;    Dec.   18th,  Herefordshire ; 
Dec.  31st,  Glasgow  and  other  places  in  Scotland.     1756,  at  7J,  p.m., 
west  of  Ireland,  preceded  by  an  aurora ;  Feb.  13th,  Middlesex  and 
Kent,  in  connection  with  shocks  in  the  Alps,  Q-ermany,  and  France  ; 
Oct.  17th,  Argyleshire;    Dec.  26th,  Cornwall.     1757,  July  15th, 
Scilly  Islands  and  Cornwall.      1758,  Sussex,  Surrey,   and   Kent; 
Dec.  20th,   London.      1761,   June    9th,   Sherborne,    Shaftesbury, 
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ftround  for  thirteen  miles.    1762,  Marcb  16th,  Weirfbrd ;  March  20tb, 
Shafteaburj,  Dorsetshire.     1766,  Jan.  10th,  Glamorganshire.   1767, 
April  20th,  west  of  Stirling,  Scotland.     1768,  Jan.  8rd,  Northamp- 
tonshire;   March   15tb,   Newcastle,  Manchester,  and  Yorkshire; 
Dec.  21st,  Worcester,  Gloucester,  etc.,  and  in  mountains  of  Scotland; 
Dec.  29th,  Herefordshire.     1769,  Nov.,  Inverness.     1771,  April  29tli, 
Berkshire ;  Aug.  24th,  Cheshire.     1773,  April  15th,  Dorsetshire,  in 
connection  with  St.  Malo,  Guernsey,  Jersey.      1775,  Shropshire. 
1776,  Oct.  28th,  Northamptonshire,  Leicestershire,  etc.;  Noy.27tii, 
Kent,  also  at  Calais ;  Dec.  24th,  Inverness.     1777,  Sept.  14th,  Lan- 
cashire, Derbyshire,  Cheshire,  Yorkshire,  etc.     1780,  August  29tii, 
Anglesea,  Caernarvon,  etc.,  with  noise  like  waggons ;  slight  dioek  at 
Lisbon ;  Dec,  North  Wales ;  Dec.  18,  Newcastle,  York,  Leeds,  etc 
1782,  Oct.  5th,  Flintshire,  etc.,  rather  violent.     1788,  April  23rd, 
Colebrookdale ;  Aug.  9,  Cornwall.     1784,  Dec  6th,  English  ooasta. 
1784,  south  of  Scotland,  Isle  of  Man,  and  Dublin.    1786,  at  Lan- 
caster, in  Cumberland,  at  Newcastle,  Glasgow,  and  Isle  of  Man— 
with  rumbling  noise.     1787,  July  6th,  Cumberland.     1788,  July  8th, 
Isle  of  Man, — the  sea  suddenly  receded  at  Dunbar.     1789,  May  5th, 
Devonshire;  Sept.  2nd,  Perthshire;  Sept.  26th,  Shropshire;  Sept. 
80th,  Edinburgh  ;  Nov.  6th,  Cromarty  and  Crieff;  Nov.  10th  and 
11th,  and  Dec.  29th,  at  Comrie,  Perthshire.     1790,  Armside,  in 
Westmoreland,  violcut,  accompanied  by  an  explosion  louder  than 
thunder ;  at  daybreak  two  clefts  were  found  in  the  earth,  one  of  which 
was  very  deep  and  two  hundred  feet  in  length.     1791,  Sept.  2nd, 
Conine,  Pertlishire  ;  Oct.  28th,  in  England.     1792,  Feb.  25th,  Lin- 
colnshiro  ;  March  Ist,  Bedford,  Leicester,  Lincoln,  Nottingham,  etc., 
rather  severe,  tremulous  motion ;  Nov.  (?),  Comrie,  Perthshire.  1793, 
Sept.  28th,  Salisbury  and  Shaftesbury.     1795,  Comrie,  Perthshire ; 
Nov.  18th,  from  Leeds  to  Bristol,  and  Norwich  to  Liverpool,  S.W. 
to  N.E.     170G,  Oct.  23rd,  Ripon.     1799,  Jan.  17th  and  Feb.  24th. 
Comrie,  in  Perthsliire.  1801,  June,  Chester  and  neighbourhood;  Sept. 
7th,  whole  of  Scotland — the  centre  seemingly  at  Comrie,  Perthshire. 
1802,  Oct.  2Gtli,  Caermarthen,  in  Wales.     1805,  Jan.  12th,  Valley  of 
Clwyd,  North  Wales;  March  21st.  in  England.     1809,  Jan.  18th, 
Dunning,  Perthshire,  preceded  by  subterranean  noise,  like  thunder. 
1812,  Jan.  18th,  Oxfordshire ;  May  1st,  Gloucestershire,  accompa- 
nied by  a  noise  like  thunder ;  Nov.  13th,  at  Portsmout'  ,  a  violent 
shock  during  the  Caraccas  earthquake.     1813,  Sept.  24tl    Stamford, 
Peterborough,  etc.     181G,  March  17th,  Shf  ffield,  Notti'  gharo,  Lin- 


KACKTE — BBITI8H  XiHTHQUAKSS.  407 

^rhj,  etc.,  accompanied  by  a  noise  like  a  rising  tempest ; 
bh,  Inverness  and  country  around  for  a  hundred  miles,  centre 
rbance  apparently  Invemess-ehire.  1817,  June  10th,  16th, 
1,  Inverness  and  neighbourhood  ;  also  Aug.  7th,  at  Urquhart, 
t.  2nd,  at  Inverness ;  Nov.  9th,  Yorkshire,  Westmoreland, 
Lcashire.  1818,  Feb.  6th,  Coningsby,  in  Lincolnshire,  and 
around ;  Feb.  19th,  Aberdeenshire ;  Feb.  20th,  Inverness, 
P.M.,  and  Conifi^Vyy  etc.,  at  3  p.m.  ;  April  19th,  a  smart 
txtending  from  Lincolnshire, across  Yorkshire;  June  9th, 
we,  Scotland ;  June  19th,  Comrie,  Perthshire ;  September, 
m ;  Oct.  3l8t,  at  Dalton,  Lancashire, — a  dreadful  shock  oc« 
n  Ireland  on  the  same  day ;  November  11th,  Inverness  and 
with  noise  like  thunder,  bells  rang ;  Dec.  7th,  Bangor  and 
North  Wales.  1819,  Feb.  11th,  Ballenloan,  in  Glenlyon, 
;  Nov.  28th,  Comrie ;  Dec.  4th,  Amabree,  in  Scotland, 
jmrie  and  Dumbarton,  etc. ;  a  strong  earthquake  of  three 
Loch  Lomond  waters  were  agitated ;  April  6th,  Cork  and 
tiring  towns;  April  11th,  neighbourhood  of  Cork,  both  ac- 
ed  by  rumbling  noise ;  May  20th,  Wanlock  Head,  Dumfries ; 
th,  Barmouth,  in  Merionethshire ;  Nov.  28th,  Leadhills  and 
k,  Scotland,  and  around  for  10  miles  E.  and  6  miles  W. ; 
V.  29th.  1821,  Oct.  9th,  Stratheam,  near  Crieff,  Scotland  ; 
nd,  Comrie,  Crieff,  etc.  ;  Oct.  29th,  Glasgow,  etc. ;  Nov. 
sadhills  and  Wanlock  Head.  1822,  Feb.  20th,  near  York  ; 
3tb,  Comrie ;  April  18th,  Crieff  and  neighbourhood ;  Sept. 
ar  Newcastle-upon-Tyne,  severe,  accompanied  by  noise  like 
1824,  Dec.  6th,  Portsmouth  and  south  coast  of  England. 
>ec.  25th,  Loch  Erne,  and  at  Leadhills,  Scotland.  1827, 
h,  Anglesea,  North  Wales,  and  at  Eipon,  in  Yorkshire, 
ec.  9th,  Comrie.  1831,  March  lat,  Perthshire ;  March  2ud, 
id  south-east  coast,  at  8  p.m.,  severe  shock,  windows  rattled 
*  1832,  Dec.  30th  and  31st,  Swansea,  etc.,  in  South  Wales, 
arch  20th, Glengarry, Inverness-shire;  Sept.  18th, Dorsetshire; 
th,  Chichester.  3834,  Jan.  23rd,  Chichester  and  south  coast, 
le  point  of  greatest  intensity  seemingly  a  few  miles  N.  W.  of 
ter;  Aug.  25th,  in  Perthshire ;  Aug.  27th,  along  Hampshire 
;c. ;  Sept.  2 1st  and  Oct.  5th,  at  Chichester — severe  on  the 
ate,  the  earth  trembling  for  two  or  three  minutes ;  again,  a 
lock  on  the  12th  January,  1835,  during  which  year  also  were 
*  The  writer  remembers  this  distinctly. 


whoekM  it  lirorpool  ind  other  plaoM  in  LaneMhire  on  tlieSMiig^ 
In  1888,  April  4/th,  in  Shzopriiim.  1887,  Oet  aOfch,  CoEnwaUflil 
DoTODBhiie.  1887,  Oet.  27t1i,  at  GameUbrd,  in  ComwiD,  wmm 
■hooks  aocompanied  bj  a  doll  noiie;  Nor.  27th,  another  riioflk; 
Deo.  8th,  at  Stamford,  in  LinoolnBhire,  and  twenty  milea  anNml 
1888,  Jan.  14th,  at  Tynehead,  in  Northnmberiand,— the  ihock  4 
■nfficient  foroe  to  throw  down  artieleo  of  furniture ;  the  next  dqft 
rmt  was  observed  in  the  flelda  more  than  half  a  mile  in  length,  "n^ 
poaed  to  have  been  caused  by  the  earthquake ;"  Mareh  17th,  Slmn- 
bnrj  and  neighbourhood, — an  alarmingl j  ribnitoiy  shock,  aeeaaipi> 
nied  bj  a  rumbling  noise  like  a  train  of  waggons, — ^bells  rai^;  Itij 
80lh,  Tureff,  in  Scotland;  Sept.  14th,  Adderbniy,  OzfardaUre;  Dea 
28rd,  Chamwood  Forest,  Leicestershire,  with  rumbling  noise.  IM, 
Ifarch  20th,  Glengany,  in  InTomess  shire ;  May  10th,  at]Bri4p- 
water;  May  24th,  Glasgow  and  Crieff;  June  11th,  north  of  Mia- 
Chester;  June  121h,  Lsncashire  and  north  of  Manchester;  Sept  S, 
Bristol,  Newport,  Cardiff,  and  South  Wales;  also  at  Shiewrimy, 
—felt  most  at  King's  Down, — serere;  Sep.  10th,  MonmontiishiR^' 
serere ;  Oct.  28rd,oTer  two-thirds  of  Scotland, — Comrie  being  one  poidl 
of  intensity ;  also  numerous  shocks  occurred  at  Comrie  constsotif 
during  the  whole  of  this  month ;  also,  Nov.  24tb,  in  DorsetBhire. 
1840,  Jan.  8th,  Donegal ;  Jan.  Slst,  Feb.  29th,  March  23rd,  April 
80th,  July  3l8t,  Aug.  — ,  Sept.  9th,  Oct.  Slst,  Nov.  29tb,  Dec.  Slat, 
at  Comrie,  Perthshire.  1841,  Jan.  Slst,  Caermarthen,  etc.,  Wales; 
April  19th  and  2l8t,  Oban,  in  Argjleshire;  Dec.  20th,  Kiutail, 
Scotland,  and  at  Comrie,  6th,  18th,  Jan.  Slst,  Feb.  26th,  May  30th, 
April  13th  and  30th,  March  23rd,  June  30th,  July  2nd,  23rd,  25tb, 
26th,  30th,  and  3l8t,  Aug.  let,  10th,  12th,  25th  and  30th,  Sept.  8tb, 
9th,  10th,  16th,  17th,  19th,  22nd,  23rd,  and  29th,  Oct.  5th  and  23rd, 
Nov.  3rd,  5th,  6th,  7th,  8th,  18th,  and  26th,  Dec.  3rd,  6th,  and 
7th.  1842,  Feb.  17th,  in  Comwal] ;  June  2l8t,  in  Lancashire; 
Aug.  22nd,  in  North  Wales, — said  to  have  been  detected  instnimen- 
tall  J  at  Prague.  And  at  Comrie,  Jan.  2nd  and  7th,  March  10th, 
April  2l8t  and  22nd,  June  Ist,  2nd,  8th,  23rd,  July  Ist  and  10th, 
Aug.  27th,  Sept.  2nd,  24th,  25th,  Nov.  18th  and  29th,  and  Dec.  4lh 
and  17th. 

The  above  account  of  British  earthquakes  is  abstracted  from  Mr. 
Mallet's  elaborate  general  list,  published  in  the  Beports  of  the 
British  Association,  which  goes  up  to  1850,  since  which  date 
many    shocks    have    been  felt,  especially    one  in   1852,  through 
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Shropshirey  Leicestershire,  Cheshire,  and  generally  over  the  same 
area  as  the  one  a  few  weeks  since.      Our    list  is,  however,  if 
not    quite  perfect,  sufficiently  complete  to  show  how  numerous, 
eren  in  England,  earthquake-shocks  are,  and  how  generally  not  dan- 
gerous nor  violent  in  their  effects.     To  establish  this  point  was  not 
our  purpose  in  this  article,  but  rather  to  raise  discussion  on  an  im- 
portant question.     All  earthquakes  are  more  or  less  of  the  nature  of 
what  are  properly  termed  "  shocks,"  and  more  commonly  they  are  the 
effects  of  something  sudden,  more  like  the  snap  of  a  bar  of  metal  or 
stone  under  tensile  strain  than  an  explosion  of  gunpowder  or  gases. 
Perhaps  very  generally  they  are  the  "shocks"  of  the  rupture  of 
masses  of  dense  strata,  or  the  sudden  slippings  of  one  great  rock-for- 
nuition  oyer  another.     We  ourselves  pay  little  regard  to  the  idea  of 
a  central  fused  mass,  and  the  possibility  of  tidal  waves  in  such  an 
igneous  ocean,  and  desire  rather  to  seek  for  the  cause  with  an  un- 
biassed mind,  and  as  proceeding  from  natural  causes  such  as  we  are 
acquainted  with.     It  seems  to  me  that  in  the  crystallization  of  rock- 
masses  we  haye  a  power  of  the  most  enormous  character,  working,  it 
is  true,  by  atoms ;  and  so  does  molecular  force,  and  what  more  tre-^ 
mendous,  more  irresistible  ?  Enclose  water  in  a  casket  of  iron ;  fi'eeze 
it,  and  the  casket  bursts  like  a  fragile  china- cup.    If  in  the  crys- 
tallization of  yast  rocks,  under  the   pressure  of  superincumbent 
strata,  an  expansion  of  their  volume  takes  place,  the  superincum- 
hent  beds  will  be  subjected  to  tensile  strain,  at  first  moderate,  sub- 
aequently  intense,  and  then   a  fracture  or  snap,   or  giving  way. 
If  the  rock-masses  contract  in  crystallizing,  fracture  from  tensile 
strain  is  equally  possible.     A  bar  of  iron,  broken  by  tensile  strain, 
snaps   with  the  report  of   a  cannon ;    so    the    snapping   of   the 
solid  rock-masses  below  may  produce  sounds  like  thunder  or  the 
rambling  of  waggons.      The  snapping  of  great    masses  of  sub- 
terranean rock  might  give  rise  to  great  chasms,  to  uplifts  of  the 
edgesy  and  large  tracts  of  strata,  while  the  vibration  of  the  snap  would 
ring  through  the  earth  for  miles  upon  miles ;  its  occurrence  would  be 
sudden,  unpredicted,  immediately  dependent,  perhaps,  upon  a  sudden 
change  of  temperature,  upon  long-continued  rain,  or  drought, — ^in- 
deed, upon  any  unusual  condition.     Certainly,  too,  it  is  not  a  little 
singular  that  earthquakes  are  most  frequent  in  the  vicinity  of  the 
crystalline  rocks  of  mighty  mouutains ;  in  Chile  along  the  line  of 
the  Andes,  along  the  mountainous  tracts  of  Wales,  and  the  same  in 
Scotland,  along  the  Pyrenees,  and  most  frequently  of  all  along  the 
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most  gigantic  mountains  in  the  world— the  Himalaya.  One  can  un- 
derstand a  rugged  mountainous  tract  being  uplifted,  self-upliftiiig 
by  expansion,  by  crystallization ;  but  one  cannot  understand  a  noon- 
tain  being  permanently  upheld  on  a  gaseous  explosion,  or  buoyed  op 
by  a  generation  of  steam  at  high  pressure.  All  such  theories  pre- 
suppose mighty  caverns  in  the  interior  of  the  earth's  crust,  or  the 
earth  itself,  for  the  generation  of  such  steam  or  gases;  and  after 
that  these  have  expended  their  energy,  are  we  to  snppoee  that  the 
tract  upraised  reposes  on  nothingness  ?  Is  it  not  worth  studying  to 
find  out  what  effects  the  crystallization  of  vast  rock-masses  are  capablo 
of  producing  ? 


NOTES   KESPECTING   THE    ORIGIN   OF   THE   WOBLD. 
Bt  Thomas  Habbisgk,  of  Mblbotjrn£. 

The  tyro  in  geology  usuallv  experiences  no  small  difficulty  in  resli- 
zing  the  present  theory  of  the  world's  formation.  The  various  sedi- 
mentary rocks  are  of  such  vast  thickness,  that  the  question  is  veiy 
naturally  put,  as  to  where  such  an  immense  amount  of  detritoi 
could  possibly  have  been  originated ;  and  although  not  exactly  so 
taught  in  elementary  works,  there  are  few  students  of  geological 
science  who  do  not  come  to  regard  granite  as  being  not  only  the 
foundation  of  the  globe,  but  also  the  grand  storehouse  whence,  in  the 
shape  of  water-worn  and  eroded  fragments,  has  been  obtained  the 
whole  mass  of  the  purely  aqueous  strata. 

With  the  above  questions  come  yet  others :  Whether  there  is  a  pos- 
sibility so  hard  a  material  could  be  so  completely  broken  up  as  to  form 
clay-slates,  mud-stones,  and  otiiers  of  almost  impalpable  grain  and  tex- 
ture ?  Whether  there  is  good  ground  for  supposing  lime,  magnesia, 
alumina,  and  iron  are  found  sufficiently  plentiful  in  any  species  of 
grHuite  to  have  given  rise  to  the  extensive  deposits  of  such  minerals 
found  in  particular  formations  ?  and  also,  how  it  is  that  various  rocks, 
all  proceeding  from  the  parent  granite,  should  differ  from  each  other 
in  their  component  parts  so  materially,  merely  as  such  rocks  haTe 
been  the  product  of  different  geologic  ages  ? 

The  first  of  these  questions  is  generally  referred  to  almost  an  in- 
finity of  time,  during  which  the  erosive  action  has  been  going  forward; 
whilst  sorting  of  materials,  chemical  changes,  and  the  influences  of 
organisms,  in  the  shape  of  plants  and  animals,  are  put  forward  as 
affording  satisfactory  explanations  of  the  two  following  difficulties. 

The  case,  however,  even  admitting  the  correctness  of  the  precedin)^ 
propositions,  can  hardly  be  regarded  as  clearly  proven.  The  resptc- 
tive  thicknesses  of  the  three  different  formations — primary,  secondarr, 
and  tertiary,  are  in  the  very  inverse  order  of  what  might  be  expected 


HABBIBOK — ^VOTEB  OH  THE  OBieiN  OF  THl  WORLD.         411 

i  auch  a  aerieB,  suocessivelj  accumulated  from  the  wearing  away  of 
a  original  indurate  mass  by  a  primeval  ocean.  Since,  by  the  above 
leory,  the  primary  rocks  have  only  one  source,  the  granite,  whilst  the 
»oondary  have  at  least  two,  the  same  granite  and  also  the  compara- 
vely  Boft  strata  of  the  primary  deposits,  from  whence  these  several 
aterials  might  have  been  derived, — it  requires  but  little  discernment 
»  see  that,  allowing  an  equality  of  time  tor  the  production  of  each, 
le  latter  ought  to  be  immensely  the  greater  of  the  two.  The  fact 
,  however,  the  directly  opposite ;  whilst  the  tertiary,  derivable  from 
iree  distinct  sources, — to  say  nothing  of  volcanic  agency  during 
lis  last  period, — is  far  smaller  in  its  development  than  either  of  the 
lueous  formaldons  immediately  preceding.  Nor  is  it  fair  to  demand 
longer  period  for  the  accumulation  of  the  older  strata ;  since  the 
rth  being,  in  those  ages,  comparatively  new  and  unsettled,  it  can 
arcely  be  supposed  that  the  times  of  quiescence  allowing  deposi- 
>na  to  go  forward  would  be  more  extended  than  in  the  latter  geo- 
gic  ages,  during  which  the  earth  may  be  regarded  as  approaching  a 
ate  of  actual  repose. 

One  might  also  reasonably  expect,  under  the  circumstances,  to 
id  the  water-worn  materials,  of  which  the  sedimentary  rocks  were 
nned,  growing  gradually  smaller  in  all  the  latter  deposits,  since 
ese  last  must  necessarily  have  been  subjected  to  by  far  the  greater 
lount  of  wearing  action  from  their  frequent  changes  of  position. 
ere,  again,  facts  are  decidedly  against  the  theory  of  primitive  gra- 
te being  the  origin  of  the  earth's  sedimentary  crust, — conglomerates 
id  gravels  being  rare  in  the  secondary,  and  almost  unknown  in  the 
ite  rocks ;  whilst  modern  tertiary  gravels,  containing  pebbles,  and 
en  angular  fragments  of  quartz  and  granite,  are  common  in  every 
ad  wherein  tertiary  deposits  are  to  be  found  at  all. 
Granite,  again,  is  believed  to  have  been  produced  under  immense 
essure, — a  condition  altogether  irreconcilable  with  the  idea  that  such 
anito  was  formed  as  a  surface  rock.  The  weight  too  of  granite 
>iild  appear  to  offer  a  most  striking  argument  against  its  assuuip- 
)n  of  so  high  a  position  upon  the  gradual  cooling  of  the  earth's  ma- 
rials,  some  of  which  are  known  to  be  of  very  trifling  density. 
But  even  supposing  the  great  framework  of  the  globe  to  be  of  gra- 
te, still  we  cannot  help  agreeing  with  Mr.  Jukes  that  the  analogy 
awn  from  the  phenomena  observed  upon  the  cooling  of  lavas  and 
her  molten  matter,  would  rather  suggest  the  surface  of  recently 
lidified  earth  must  necessarily  be  covered  by  vast  heaps  of  ashen, 
oris,  and  such  light  materials  as  naturally  floated  above  the  recently 
[uid  mass  below. 

Admitting  the  above  supposition  as  reasonably  correct,  we  have  at 
ice  an  immense  amount  of  material,  likely  to  contain  portions  of 
iry  many  of  the  substances,  the  bulk  of  which  sank  by  their  supe- 
or  gravity  towards  the  earth's  centre ;  and  besides,  matter  espe- 
ally  in  a  condition  such  as  would  admit  of  the  mass  being  easily 
roded  and  swept  away  by  the  storms  and  tempests,  in  all  probability 
icidental  to  such  an  early  period.     The  detritus  of  this  material 
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would  go  to  form  the  lower  strata  of  the  globe,  whHst  the  upper 
might  owe  their  ori^n  both  to  the  subsequent  erosion  of  the  first 
strata  deposited,  and  also  to  vast  eruptions  of  volcanic  matter  from 
the  interior  of  the  yet  unsettled  earth.  The  admission  of  the  latter, 
the  volcanic  agency,  fully  accounts  for  the  great  variety  of  mine- 
rals and  metals  found  deposited  in  rocks  during  different  ages, 
whilst  the  varying  character  of  lavas  ejected  in  the  same  localities, 
yet  separated  by  long  intervals  of  time,  would  in  some  measure  shov 
the  reasonableness  of  the  supposition  that  the  interior  of  the  gbbe 
is  in  reality  the  grand  repository  whence  every  mineral  had  its 
origin.* 

Assuming  the  nebular  theory  to  be  correct,  the  following  would 
appear  to  be  the  sequence  of  changes  occurring  during  the  earth's  for> 
mation. 

All  matter  existing  originally  in  the  form  of  a  gaseous  mass,  the 
particles  of  which  were  kept  separate  by  the  contained  caloric,  on  cool- 
ing to  a  certain  point,  the  least  easily  volatizable  parts  would  assame 
either  a  solid  or  a  liquid  form.  Immediatelv  on  this  taking  place,  the 
particles  so  forming,  would  of  necessity  rush  together  by  the  force  of 
gravity,  and  must  inevitably  meet  and  forma  solid  or  liquid  nucleus  to 
a  surroimding  nebulous  atmosphere.  The  contained  heat  of  the  nebu- 
lous atmosphere  still  further  decreasing,  other  solid  or  fluid  matter 
would  be  formed,  and  would  be  deposited  in  the  form  of  a  stratum 
upon  the  solid  or  liquid  portion  first  originated.  In  this  way  would 
be  built  up,  as  it  were,  a  vast  globe,  whose  materials  would  be  arranged 
in  layers  or  strata,  the  order  or  position  of  which  would  be  the  order 
in  which  they  respectively  solidified. t 

During  the  formation  of  such  a  globe,  it  might  sometimes  happen 
that  a  stratum  of  a  greater  specific  gravity  would  immediately  suc- 
ceed one  of  less.  If  the  former  chanced  to  remain  a  fluid,  it  is  evi- 
dent the  two  would  be  placed  in  a  state  of  instable  equilibrium,  and 
that  the,  at  first,  lower  stratum  would,  by  the  inevitable  laws  of  gra- 
vity and  hydrostatics,  ultimately  assume  the  higher  position.  This 
state  of  things  may  be  realized  by  imagining  iron  or  other  light  metal 
and  mercury  to  be  introduced,  both  in  a  state  of  vapour,  into  the  same 
receiver.  If  the  lighter  metal  were  the  first  to  assume  the  solid 
form,  it  would  be  naturally  deposited  upon  the  bottom  of  the  con- 
taining vessel,  but  would  rise  to  and  float  upon  the  surface  of  the 
mercury  immediately  on  the  hitter's  condensation. 

Applying  this  theory  to  the  formation  of  the  globe,  let  us  suppose 
the  granite  at  a  given  period  to  have  been  already  precipitated,  the 
heat  of  the  nebulous  mass  being  diminished  by  a  required  amount ;  and 
upon  this  layer  of  granite  to  be  subsequently  thrown  down  a  fluid  of 

*  In  New  Zealand  there  is  said  to  be  miles  and  miles  of  fine  slcel-dust  covering  the 
scnbcaeh  to  a  considerable  depth  ;  this  dust  is  supposed  to  be  ejected  by  volcanic  action. 

t  So  far,  most  part  of  the  above  theory  is  identical  with  that  of  M.  Ami)cre,  noticed 
in  the  *  Edinburgh  Philosophical  Journal,'  vol.  xviii.  p.  339.  The  author,  however,  bcg« 
1o  state  th.it  he  never  heard  of  M.  Ampere's  theory  until  long  after  his  own  had  bfen 
elaborated. 
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reater  specific  weigbt,  sncli  as  we  know  to  be  liquefied  lava,  trap,  and 
isalt.^  Although  specifically  lighter,  the  granite  crust  might  for  a 
ing  time  remain  m  its  original  position,  forming,  as  it  were,  the 
>ttom  of  the  superincumbent  molten  ocean.  On  such  ocean  of 
olten  materials  would  float  the  scum  and  scoriae  previously  alluded 
K  Of  such  scori®  would  be  formed  the  various  strata,  by  erosion 
id  subsequent  deposition.  Portions  of  this  scoriaceous  mass  being 
I  immediate  contact  with  the  molten  materials,  might  be  metamor- 
boaed  into  meiss,  without  being  first  redeposited  by  water ;  whilst 
(hists  and  slates  may  represent  those  strata  deposited  by  water  and 
Wwards  metamorphosed  by  heat,  through  being  brought  into  fresh 
)eition8,  as  a  result  of  convubive  movements. 
This  state  of  things,  however,  could  scarce  continue ;  as  the  molten 
sean  penetrated  the  granite,  or  as  portions  of  such  granite  became 
osened  and  detached,  immense  fragments  would  necessarily  rise  to 
le  surface,  causing  earthquakes,  elevation  of  mountain-chains,  or 
wolute  protrusion  of  granite  peaks, — just  as  the  detached  masses  were 
rge  enough  to  cause  the  phenomena,  or  as  the  solidified  crust  was 
'  sufficient  thickness  to  offer  resistance  to  the  immensely  powerful 
STating  forces  thus  acting  from  beneath. 

It  will  be  remarked  that  the  assumed  position  of  the  granite  in  this 
eory  exactly  tallies  with  the  hypothesis  which  supposes  the  granite 
have  been  produced  under  an  almost  inconceivable  amount  of  pres- 
re,  whilst  the  elevating  forces  thus  necessarily  generated  by  hy- 
aalic  agency  alone,  are  so  vast  as  ampiv  to  account  for  the  throwing 
>  of  any  mountain-chain  whatever,  lior  must  it  be  forgfotten  that 
e  rising  of  such  a  semi- molten  mass  as  the  granite,  by  breaking  of 
e  partiallv  consolidated  crust,  might  bring  within  the  influence  of 
e  central  heat,  rocks  which,  during  the  period  of  their  aqueous  depo- 
rion  had  been  subjected  to  a  very  low  temperature,  thus  accounting 
ith  for  the  deposition  and  the  change  by  heat  of  the  slaty  strata. 
It  is  not  argued  that  the  above  suggestions,  which  the  author  puts 
rward  with  the  greatest  diffidence,  offer  an  explanation  for  every 
^served  phenomenon  in  the  earth's  structure,  universal  theories, 
£e  universal  medicines,  are  ever  open  to  suspicion.  In  the  forma- 
3n  of  a  world  it  is  probable  that  every  known  force  plajred  its  ap- 
>inted  part ;  neither  is  it  assumed  that  continued  risings  of  the 
■anite  mass  are  the  causes  of  modem  earthquakes  or  volcanos.  Both 
*  these  may  be  the  result  of  chemical  and  electrical  action.  The 
ithor  simply  gives  what  is,  to  him  at  least,  a  partially  new  theory, 
listing  there  may  be  at  least  one  proposition  contained  in  it  which, 
Y  promoting  discussion,  may  lead  geologists  one  step  nearer  the 
ruth  ;  while  he  is  fully  prepared  to  relinquish  the  hypothesis  when- 
ver  future  examination,  or  further  discoveries,  show  it  to  be  false. 


Olf  OmAIM  OBRACBOUi  BBAQHIOPODA. 
Bt  B.  Bay  IiMisMxn,  B»«, 
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^Xn  tit*  Plato  ltP0MBpaii7iii(thu  pmr|in)SK«ndtiineii>Mia. 
iPlWi)atiJ%yluohttowiitorliJdy  wttMitfdgoio  the  Lower  GwBf 
iiwd  M«  oF  th«  Idl  of  UnsJit-  Twp  of  lihem  we  intemtiiv  M 
MWV  ttftinly  neir  to  tbM*  ita;«ta  »  ^ritoin.  wbikt  the  Uiinl  ii 
Ih  inmwktUo  defbrautj' of  ft  »«»  dcom.  Xniis.  1,3,  l,aihaDii 
dmm  whidi  t^pean  W  be  idnttiw  with  the  2fer«wwtNi«  ¥i»tfwMM 
of  D'Orbigny,  d  species  not  uncommoa  ia  France, Maocuted  vitt 
T.  sella  in  the  Upper  Neocoini&n  and  Aptian  beds  of  that  ulbor. 
It  ia  Bomenhat  oval  in  shape,  dei>ress«d  and  ylongfttod ;  nu&» 
entirely  smooth.  The  perforate  valve  is  rather  nwm  epQf«<  thn 
the  other,  truncated  by  a  foraiDen  of*  moderate  tOMn  dritidinm  mj 
short  and  small.  Nine  speciineaa  of  tliia  Bpeeiea  wen  obtained  fron 
the  ferrujjinous  Oreensaud  beds,  at  Cunnoso  FiHjit,  near  Sbanklia. 
This  ahell,  on  external  examination,  is  easily  distiBgaiihed  fion  t. 
lella,  which  it  snmewhat  resembles,  by  the  abMoee  of  any  bi[Jiea- 
tion  on  the  frontal  margin.  Ita  iutemal  structure  proTea  it  to  belodf 
to  the  section  Waldhelmin  of  King,  which  |)ri'<'ladeB  all  doubt  u  to 
its  specific  distinctions  from  T.  eella.  It  is  eavily  distinguished 
from  WaUkeitnia  Cellica,  Morris,  by  ita  less  elongated  and  gibbous 
outline.  The  specimen  drawn  in  Fi^.  5,  G.  7  is  the  only  spedioea 
of  the  liiiiil  \vbifli  the  mittr  li:is  oblaiiied  II  jf  valves  are  lenticulir, 
beak  much  produced,  foramen  very  large  and  circular,  deltidiuoi 
large.  Mr,  y.  P.  "Woodward  ia  inclined,  with  the  writer,  to  regwd 
this  shell  as  Terebralula  depretta,  Lamarck  {T.  nervientU  of  D'ir- 
chiac),  a  species  which  has  not  hitherto  been  found,  excepting  ia 
the  trpper  (?)  Qreenaand  beda  of  FarrinRdon,  and  in  the  Tourti*  of 
Belgium.  Since,  however,  two  species,  T.  tamarindiu  and  T.  obUnj*, 
are  already  known  as  common  to  the  strata  of  Shanklin  and  Farring' 
don.  it  is  not  surpriaing  that  T.  d«preua  should  hare  a  similar  v^- 
cal  range.  In  Fig.  C  9,  a  cunous  deformity  of  the  2^rebral»!' 
Celtiea  of  Morris  is  drawn.  This  specimen  was  obtained  from  the 
wme  locality  aa  the  two  former  species.  The  beak  is  very  much 
produced  and  incurved,  whilst  a  deep  furrow  or  groove  ruua  along 
the  median  line  of  the  perforate  valve,  and  a  corresponding  elen- 
tton  marks  the  smaller  valve.  T.  tamarindut,  "  a  rare  British  creta- 
ceous fossil  "  (Dav.),  was  also  obtained  in  considerable  quautities,— 
Fig.  11. 

The  ranty  of  some  species  and  the  paucity  of  any  great  variety  of 
the  forma  of  Brachiopoda  in  the  Lower  Greenaand  strata  of  England 
as  compared  with  the  large  number  of  species  characteriEing  tbo 
Continental  beds  usually  considered  as  their  "  homotoxis,"  is  some- 
what remarkable.  There  is  no  obvious  reason  why  such  forms  i» 
T.  d^hj/oid«t,  T.  kippoptu  and  others  associsted  with  a  commo'i 
British  species.  It  tetia,  in  the  Upper  Noocomian  or  Urgoniao  bed* 
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*  France,  should  not  be  met  with  in  this  country ;  and  it  is  to  be 
3ped  that  careful  search  will  bring  some  of  them  to  light  to  fill  up 
le  vacant  spaces  in  our  lists  of  species.  The  following  are  the 
>ecie8  of  Torebratulids,  identified  by  M.  D'Orbigny  in  France, and  bj 
It.  T.  Dandson  in  England,  from  Neocomian  and  Oreensand  strata. 

Xiower  Neocomian. — Terehratula  tatnarindus,  T,  pseudo-jurenns, 
1  prmlonga,  T.  faba^^  T,  Moreana,  T,  (Jarteroniana,'\  T.  Oollinariayf 
\  Jfareousana^  T.  9emi8triata,  T.  hippopus,  Terebratella  ohlonga^ 
\  reticulata^  T,  NeoeamientU,  Terehratulina  hiauriculata,  Terehru 
99tra  JVeocomienns, 

Upper  Neocomian  or  Urgonian. —  Terehratula  hippopus,  T,  di* 
hyaides,  T,  Mautoniana,  T,  sella. 

Aptian. — Terebraiula  Moutaniana,  T,  eella,  Terebratella  Atteriana, 

Lower  Ghreensand  (England). —  Terehratula  tamarindus^  T  pro- 
mgoy  T.  OeUiea,  T,  sella,  Terehratella  ohlongoj  to  which  I  now  add 
P.  Moutoniana  and  T,  depressa. 


FOSSIL  BIEDS. 
By  the  Editob. 

The  wonderful  remains  of  the  Archceopterji,  recently  acquired 
for  the  British  Museuai,  have  naturally  drawn  attention  to  a  much- 
ueglected  department  of  paleontology ;  aud  it  will  therefore  not  only 
be  interesting,  but  useful  also  to  the  advance  of  science,  to  pass  under 
t^view,  at  the  present  time,  the  state  of  our  knowledge  of  the  former 
^listence  of  birds  during  past  geological  ages.  The  early  authors, 
Tor  the  most  part,  speak  not  of  fossil  bird^remains  properly  so  called, 
but  in  reality  of  mere  incrustations  by  "  petrifying  springs,"  of  the 
bnciful  tracery  of  dendritic  markings,  or  the  imagined  resemblances 
>f  oddly-formed  stones.  Thus  Albertus  Magnus,  in  his  book  '  De 
Uineralibus,'  printed  in  1495,  describes  a  fossil  nest,  with  eggs,  on  the 
>raQch  of  a  tree.  This  might  or  might  not  be  a  tvwe  fossil,  but  our  re- 
^nt  discoveries  of  fossil  birds  and  reptiles'  eggs,  and  the  knowledge 
ire  have  now  of  delicate  objects  truly  fossilized,  such  as  insects, 
Vuits,  flowers,  and  feathers,  renders  it  possible  that  some  of  the  old 
records  of  such  may  have  had  a  foundation  of  truth,  and  gives  a  pro- 
>ability  that  some  at  least  may  be  brought  within  the  capacity  of  be- 
ief  as  actual  facts. 

With  this  view,  we  shall  quote  from  the  old  authors  all  the  passages 
^Down  to  us,  commenting  on  them  as  occasion  may  require ;  and  in 
^lius  working  up  the  bibliography  of  fossil  ornithology  and  arranging 

*  The  shell  to  which  M.  D'Orbigny  ha»  erroneously  applied  Sowerby's  name  of 
^'faha,  is  identical  with  the  T.  Celtica  of  Morris.  The  T.faba  of  Soweily  is  merely 
^  variety  of  T.  biplicata  confined  to  Upper  Greensaud  strata. 

t  T.  Carteroniana  and  T,  Collinaria  appear  to  have  been  regarded  in  this  coniitry  as 
'<>ntt8  of  T.  sella. 
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the  whole  of  our  knowledge  of  the  subject,  as  far  as  we  have  the  power 
to  do  so,  we  shall  be  able  to  separate  facts  from  fictions,  and  give  t 
solid  basis  for  further  investigations  in  the  future  studj  of  ornitholo- 
gical palaeontology. 

The  first  record  of  any  allusion  to  petrified  bird-remains  is  by 
Albebtus  Magnus,  in  1495.  His  remarks  evidently  refer  to  ihoM 
incrustations  by  calcareous  springs  which  we  should  never  now  dretm 
of  associating  with  true  fossils.  Still,  it  is  necessary  for  our  purpoie 
to  record  these,  that  the  true  may  be  separated  from  the  doubtful; 
while  moreover  these  instances,  if  at  all  reliable,  will  serve  the  good 
purpose  of  illustrating  the  conditions  under  which  true  fossil  omithie 
relics  may  have  been  produced  in  the  former  geological  ages  of  oar 
earth.  Such  records  are  not  to  be  cast  aside  as  useless,  for  more 
reasons  even  than  these.  The  following  is  the  account  given  by  this 
naturalist  Bishop  of  Hatisbon  in  his  '  Liber  de  Mineralibus,*  pub- 
lished at  Venice : — 

"  In  our  time  there  was  discovered  in  the  Danish  Sea,  near  the 
city  of  Lubeck,  a  big  branch  of  a  tree,  whereon  a  nest  of  birds 
was  found,  and  small  woodpeckers  in  the  nest,  all  converted  into 
stone  of  a  reddish  colour ;  the  which  cannot  be  otherwise  ezplaioed 
than  that  the  tree,  at  the  time  when  the  nest  was  in  it,  was  rooted  up 
by  a  storm,  and  the  birds,  drowned  in  the  water,  were  afterwards,  bj 
the  efiects  of  local  circumstances,  entirely  converted  into  stone. 
There  is  also  in  Gothia  a  spring,  respecting  which  tradition  states  that 
everything  that  is  immersed  in  its  water  is  converted  into  atone. 
The  Emperor  Frederick,  wishing  to  ascertain  the  truth  of  this, 
ordered  some  sealed  parchments  to  be  put  therein ;  these  having 
been  kept  there  for  a  few  days,  the  half  of  the  skin,  and  the  seals 
that  is,  the  part  submerged  in  the  well,  was  changed  into  stone,  the 
other  part  still  remaining  as  it  was.  It  is  also  positively  stated  br 
trustworthy  people  that  the  water-drops,  which  are  dashed  here  and 
there  by  the  force  of  the  spring,  are  converted  into  as  many  stones  as 
there  are  drops ;  the  water  itself  however  is  not  changed  into  stone, 
but  continues  to  flow.  We  witness  also  the  formation  of  crystals 
in  the  most  elevated  mountains  perpetually  covered  with  snow, 
which  phenomenon  cannot  be  ascribed  to  anv  other  cause  than  to  the 
virtue  of  the  minerals  which  exist  in  those  places.  From  all  which 
we  see  that  it  is  very  difficult  to  determine  the  place  of  generation 
of  stones,  the  more  so  as  they  are  formed  not  from  a  single  but  from 
many  elements,  and  not  under  any  special  but  under  every  climate; 
and  what  seems  more  marvellous,  they  are  generated  as  well  in  the 
bodies  of  animals  as  in  the  clouds,  and  their  formation  in  all  of  these 
places  renders  it  scarcely  possible  to  reduce  them  to  the  same  com- 
mon matter.  But  as  we  cannot  doubt  that  for  a  body  of  a  compound 
nature  there  must  be  a  generative  cause,  so  it  must  be  thence  in- 
ferred that  every  kind  has  its  peculiar  place  of  generation,  outside 
of  which  it  decays  and  corrupts." 

"  Aliquando  namque  tempore  nostro  in  mari  Danico  juxta  civitatein  Lubi- 
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miMiii  iiiTaiitai  eti  nuniu  nui^iu  arboriB,  in  <}ao  enJt  nidus  aTiam :  et  aref 
nee  in  nido :  et  oonTerse  in  lapides  erant  panri  in  nido  partun  deelinantes  ad 
■uhedinem  qnod  alitor  ease  non  potuit  nisi  quod  prooellis  rel  undis  evolsa 
irbor  tempore  quo  in  ea  fait  nidus  et  aves  in  aquam  ceciderunt :  et  postea, 
)er  Tirtutem  loci  in  ^uo  jacebat,  in  lapidem  uniyersa  conversa  sunt.  Est 
intera  fons  in  (}othia :  de  quo  verissime  traditur,  quod  omnia  que  mer- 
inntar  in  insum  in  lapidem  convertit :  in  tantum,  quod  ad  eum  misit  Im- 
(wmtor  Freaericus  cirotecam  sigillatam  ut  probaret  reritatem,  que  cum  per 
iliqiiot  diea  medietas  oorii  et  medietas  sigilli  mersa  erat  in  fonte :  medietas 
9oni  et  medietas  sigilli  conversa  sunt  in  lapidem,  altera  medietate  corio 
Doanente.  Befertnr  et  veraciter  a  fidedignis  quod  gutte  que  ex  impetn 
sasua  ejnsdem  fontis  sparffuntur,  super  ripam  fontis  convertuntur  in  lapidem 
gpnttarum  quantitatem  habentes :  cum  tamen  aqua  que  sic  fluit  non  conver- 
tmtnr  in  lapidem :  sed  fluit  continue.  Videmus  etiam  oculis  generari  cris- 
fcallos  in  montibus  altissimis :  qui  sunt  perpetuarum  nivium :  qvLod  iterum 
ease  non  potest  nisi  per  rirtutem  minerallium  que  est  in  locis  illis.  Ez 
qnihoa  omnibus  videtur  non  posse  certum  aliquid  tradi  de  loco  generationis 
wpidnm :  eum  neo  in  uno  tamen  elemento :  sed  in  pluribus  nee  etiam  in  uno 
tamen  climate  sed  in  omnibus.  Et  quod  his  mirabilius  videtur,  in  corporibus 
animalium  generantur  et  in  nubibus,  que  omnia  loca  difficile  videtur,  valde 
ad  nnam  materiam  in  communi  reducere :  cum  tamen  hoc  sit  necessarium, 
eo  quod  nondubitamus  ejusdem  corporis  mixti  secundum  genus  etiam  unum 
secundum  genus  esse  generativum.  Oportet  enim  quod  omnium  genera- 
tomm  ait  &cus  aliquis  sue  generationis,  extra  quem  oomimpuntur  et  de- 
■truuntur."* 

The  next  earliest  author  is  Obobgius  Agbiooljl  (1546),  in  whose 
work,  •  De  Natura  Possilium,'  lib.  x.  p.  370,t  he  says : — 

"Like  the  wood  of  the  blackthorn,  but  not    the  same,  is   a 

fiasile  stone  at  the  base  of  the  mountain  Melibocus,  or,  as  it  is 

now  called,  Hercjnium,  near  Eisleben,  Mannesfeld,  Uostedt ;  it  is 

black,  bituminous,  and  full  of  brass,  and  when  extracted  from  the 

pita  it  IB  first  spread  on  the  field,  and  being  thus  accumulated  forms 

a   heap.     Afterwards   the  lower  part  of  the   heap   is  surrounded 

with  twigs,  wherein  likewise  some  of  the  same  stones  are  thrown, 

and  then  the  twigs  are  set  on  fire;    the  stones  which  are  at  the 

top  of  the  twigs  take  fire,  and  communicate  it  to  the  others  close 

bj,  and  these  kindle  the  rest.     This  faculty  of  being  easily  ignited 

is  a  common  characteristic  of  bitumen  and  sulphur.     However,  they 

show  but  small  veins  of  pure  and  black  bitumen,  and  while  burning 

they  emit  a  smell  like  that  yielded  by  bituminous  coals  when  blazing. 

When,  at  the  time  they  are  burning,  some  rain  falls  on  them,  they 

bum  brisker  and  soften  quicker.     Likewise,  when  the  smoke  which 

rises  upwards  is  cast  by  the  wind  on  to  standing  water,  there  is  quickly 

a  sort  of  bituminous  matter  to  be  perceived  on  the  surface,  all  of 

which  sufficiently  proves  that  these  stones  are  bituminous.  The  stones 

^  Albkbtus  Magnus,  'De  Mineralibus/  lib.  i.  p.  8.  tract,  f.  cap.  vii.,  edit.  1495. 

t  The  worka  of  Agrioola  are — '  De  Ortu  et  Caasis  Subterraueonim/  lib.  v.     '  De  Na* 

toim  coram  qua  efflnuat  ei  Terra/  lib.  viii.     '  De  Nat  urn  Fossiliam,'  lib.  x.     '  De  Ve- 

teriboa  et  Nona  Metallia,'  lib.  H.     '  Bermaiiniu,  sife  de  Re  Metallica  Dialogue.'     '  luter- 

wetaiio  Gennsiiioa  Vocom  Bjd  MetaUicte,  addito  ludice  foBcuudissimo.' — Baailes,  edit. 

1546. 
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of  this  kind  met  with  in  the  forest  of  Hercynium  are  sometimes 
covered  with  a  crust  of  sparkling  gold-coloured  pyrites.  They  repre- 
sent also  now  and  then  ngures  of  animals,  as  for  instance,  of  kinds 
of  lishes;  Flat-fish,  Pikes,  Perches;  of  the  bird-kind:  cocks,  hens; 
sometimes  also  salamanders.  Nay,  even  an  image  of  a  bearded  Soman 
pontiff,  wearing  on  his  head  the  three-storied  crown  (tiara),  has  been 
.discovered,  and  which  has  been  seen  by  many.  Besides  this,  the  image 
of  the  Holy  Virgin  also,  holding  the  baby  in  her  arms.  There  ap- 
pear also  sometimes  in  Chattis  species  of  fish  of  this  sort  of  incrusta- 
tions. 

"  Lastly,  at  Anneberg,  on  digging  the  Thomasbim  pit,  a  bitumi- 
nous  ore  has  been  discovered,  which,  thrown  on  to  live  coals,  burned 
and  yielded  a  smell  like  wild  garlic,  and  finally  was  reduced  to  aahes, 
containing  but  very  little  silver." 

The  following  is  a  transcript  of  the  original  text : — 

"  Spino  similis,  si  non  idem,  est  lapis  fissilis  ad  radices  Meliboci  montis, 
sive,  ut  nunc  vocant,  ad  Hercynium  efibsBus  EislebsB,  Mannesfeldi,  Ho«- 
tedee :  is  niger,  hituminosus,  eerosus,  primum  ex  puteis  extractus  in  aream 
«fiunditur,  atque  ita  ex  ista  coacerratione  oritur  tumulus.  Deinde  inferior 
tumuli  pars  circundatur  sarmentis,  in  quee  similiter  injiciuntur  id  geoos 
lapides;  turn  sarmentis  admoto  igni  accensis,  ignem  etiam  concipinnt 
lapides  su^er  ea  conjecti.  Hi  proximis  quibusque  impertiunt  ignem: 
atque  omnmo  omnes  qui  jam  ardent,  eis  proxime  adjunctis,  at  autem 
facile  ignem  concipere  signum  sit  bitumini  commune  cum  sulfure:  tamen 
parvse  puri  et  nigri  bituminis  vensB  interdum  ejusmodi  lapides  distingunnt: 
et,  cum  ardent,  talem  odorem  emittunt  qualem  carbones  bituminosi  cum 
fiagrant  eniittere  sclent.  PrtEterea  bi  cjuando  in  ardrntcs  mediwrii 
pluvia  decidit,  magis  ardent,  et  citius  mollescunt :  quinetiani  ubi  vontus 
lunium  qui  sursum  fertur,  in  proxiniam  aquam  stantem  dcjecerit,  niox  in 
ea  innatare  aliquid  instar  liquidi  bituminis  Jicet  cernere,  quod  vel  nigrum 
est,  vel  fuscum,  vel  purpureum :  qua;  omnia  satis  declarant  eos  lapides 
esse  bitumiDosos.  Atque  id  genus  lapidum,  ad  Hercjuium  nenius  in- 
Tentiim,  crustce  interdum  scintillis  pyrita)  aurei  colons  adhserentibus.  Et 
discurrcntibus  exprimunt  varias  animantium  species,  ut  in  genere  piscium 
passeres  marinos,  lucios,  percas:  in  avium  gallos  gallinaceos,  nomiunque 
salamaudras.  Imo  pontificis  Eomani  barbati,  et  triplicem  coronam  in 
capite  habentis,  effigies  reperta  est,  quam  multi  videnmt.  Praeterea  beatae 
Virginia  puerum  in  manibus  gestantia.  Eeperiuntur  etiam  in  Chattis  in- 
terdum species  piscium  in  istius  generis  cnistis.  !Nuper  etiam  Annebergi, 
cum  ageretur  Tnomashirni  cuniculus,  efibssa  est  cadmia  bituminosa,  qua 
in  ])runas  conjecta  ardet,  ac  olet  allium  sylvestre  et  tandem  in  cinere  abit, 
parve  vero  argenti  in  se  continet." 

The  work  which,  so  far  as  we  know,  follows  in  sequence,  is  the 
*  De  Therniis  Andre-e  Baccii,  Elpidiani,  Civis  Eomani,  apud  Sex- 
tum  Quintum  Pontificem  Maximum  Medici,  Libri  Septem,  Opus 
Locupletifc^sinmm,  non  solum  Medicis  neccesarium,  verum  etiam 
sludiosis  variarum  rerum  naturaB  perutile,  etc.,  Venetiis,  1588/  p. 
27 1 ;  in  which,  discoursing  "  on  the  nature  of  the  salt  growing  in 
TitANSYLTANiA,"  he  Say 8,  "  Of  the  nature  of  rock-salt  and  bay-salt, 

*  Also  in  edit.  Patavii,  1711,  lib.  v.  cap.  iv.  p.  157  (word  for  word). 
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irhich  seem  to  grow  and  increase  from  moisture  and  springs,  we  have 
ilready  sufficient  information  conveyed  to  us  by  Vemnerus ;  we  may, 
levertheless,  add  here  some  facts  deserving  oi  notice  which  we  have 
retained  in  our  recollection.  Amongst  others,  whilst  the  salt  destroys 
x>mmon  iron,  there  have  been  iron-implements  and  wood  discovered 
ifter  having  been  left  for  years  in  it.  In  a  certain  place  there  was  a 
bten  found  which,  together  with  her  eggs,  had  been  buried  in  salt  and 
iras  thus  preserved,  and  is  still  exhibited  uncorrupted.'* 
The  Latin  text  is  given  below : — 

"  Salts  Natura  qua  vegetatur  et  crescit  in  Transtlyaitia. — Salis  vero 
icissilis  ac  montani  naturam  ex  humore  aut  bucco  id  genus  aliquo  vegetari, 
ic  creacere,  satis  quidem  fidem  facit  idem  Yemherus ;  nee  minus  ex  nos- 
tris  pr»clari  aliqui  testes,  qui  multa  mihi  hac  in  parte  memorata  di|;na 
[vtulere,  qu»  referam.  Inter  alia  vulgare  fere  dum  sal  exciditur,  relicta 
elapsiB  annis  instrumenta  ferrea,  ao  ligna  in  eis  reperiri.  Quodam  loco 
j^allina  cum  ipsis  ovis  incubans  reperta  est,  qua  eo  obductasale  servata  est, 
ao  incomipta  etiam  nunc  ostenditur.  Jam  magna  ex  eis  fodinis  carbonum 
ris  emi  solet  ciun  sale  et  vetustissimsQ  roboris  trabes.  Sal  gemmeus,  qui 
lucidior  est  omni  sale,  cum  in  fundo  reperitur,  indicium  fodientibus  est 
Inferius  nullum  esse  salem,  aut  impuram  terram,  ceu  macricem  reperiri. 
Abundat  et  vicina  Polonia  hujus  generis  native  sale  saxeo  in  syncero 
tamen,  ac  magis  solido." 

The  quotation  which  follows  is  from  the  work  of  Joh.  Dak.  Ma- 
JORis,  Phil,  et  Med.  D., '  Dissertatio  Epistolica  de  Cancris  et  Ser- 
pen tibus  Fetrefactis,  ad  Don.  D.  Fhilippum  Jacobum  Sachs  k  Le- 
wenheimb.  Medicum  in  Hep.  Patria  Vratislaviensi,  cui  accessit  £e- 
sponsoria  Dissertatio  Historico-Medica  ejusdem  Philippi  Jacobi 
Sachs  a  Lewenheimb.  Phil,  et  Med.  D.  et  Collegii  NatursB  Cu- 
riosorum  Colleg©  de  Miranda  Lapidium  Natura,'  p.  38.  —  Jen®, 
1G64:— 

"  In  the  meantime  we  are  certain  that  not  only  crabs  (river-  and 
sea-crabs),  but  also  serpents,  lizards,  sea-urchins,  star-fishes,  scallops, 
cockles,  oysters,  shell-nsb,  clams,  limpets,  tellens  and  turbines,  and 
▼ertebr®  and  spines  of  fishes,  as  well  as  heaks  of  birds  and  parts  of 
other  animals,  as,  for  instance,  teeth,  nails,  vertebra?,  skulls,  etc., 
through  natural  as  well  as  artificial  causes,  are  often  encountered 
in  the  depths  of  the  mountains  and  in  the  most  hidden  recesses 
of  the  earth,  where  neither  man  nor  any  other  animal  could  ever  pe- 
netrate ;  nay,  they  are  sometimes  discovered  even  in  the  very  middle 
or  marbles,  that  show  not  the  slightest  fissure,  their  bodies,  either 
previously  petrified  or  in  their  natural  state,  having  been,  so  to  say, 
Duried  in  the  abyss  of  the  earth,  at  the  occurrence  of  the  Deluge 
or  by  some  other  cause,  and  which  remaining  there  have  acquired 
the  hardness  of  stone,  as  might  easily  occur  through  the  infiltration 
of  saline  springs  penetrating  through  every  portion  of  the  earth. 
'We  observe  also  on  ancient  walls  nitrous  water  oozing  through  and 
coagulating  into  white  icicles  of  a  conical  form." 

The  original  runs — 

"  CredamuB  interim  non  cancros  solum,  sive  marines,  sive  fiuviatiles,  sed 
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angnes  etiam,  lacertos,  echinos,  stellas  oiBcet,  pectines,  eochloM,  oftran, 
conchas,  chamas,  mitalos,  telliDas,  tarbinea,  piseiiimqiie  Tertebru  ink 
spinas,  necnon  rottra  avium  aut  aliomm  aninuuium  partes,  dentet  TideL 
nngulas,  vertebras,  crania,  et  alia,  tarn  a  natura  quam  arte  petita,  in  inti- 
mis  saepe  montium  yisceribus,  aliisqne  profundis  terramm  latebria,  quo 
nulla  unquam  jj^ens,  nnllnm  unqnam  animal  aliud  facile  penetnre  pons 
ridetur,  immo  m  niediis  interdum  marmorom,  in  nnllas  rimas  hiantinn, 
oorporibns,  aive  petrefacta  jam,  sive  nristinam  natoram  utcnmqne  serrantia, 
eatenus  rcperta  esse,  quateona  talia,  at  Terbo  dizerim,  Toragine  ttm 
faerint  obruta,  sive  occasione  DiluTii,  aire  eaau  alio ;  ibidemqne  per 
plurimos  annos  snbsisterint,  donee  destmcta  aenaim  obnoxia  etiam  nddha 
Itigori  Lapidifico,  c^ni  facile  tandem  auperrenire  ipsia  potait  ob  truifltB- 
dan  tee  passim  Salinos,  per  Terram  Succos,  baud  aliter,  atone  in  nmn 
antiqnioribus  Aquam  nitroaam  tranandare,  ipsamque  in  Stiria  albai  el 
conos  coagnlari  conspicimus,"  etc. 

JoH.  Dan.  Majoris,  Phil,  et  Med.  D.,  '  Disaertatio  Epiatolica  de 
Cancris  et  Serpentibna  Petrefactis,  ad  Don.  D.  Philippnm  Jacobnm  Sadii 
ii  Lewenheimb.  Medioum  in  Bep.  Patria  Vratislayienai,  cai  aeeessii  Be- 
aponsoria  Disaertatio  Historico-Medica  ejnsdem  Philippi  Jacobi  Sachs  a 
Ijewenheimb.  Phil,  et  Med.  D.  et  Collegii  Natnne  Cnrioaomm  CoQega 
de  Miranda  Lapidinm  Natnra,'  p.  38.— JensB,  1664. 

Job.  Weilhard  Yalvasor,  in  bis. 'Ehre  des  Herzogthums  Cnun* 
(Lanbacb,  1689),  says, ''  Kear  Landspreis,  on  the  mountain,  I  dis- 
covered in  a  ditch  many  Bea-sbells,  which  had  acquired  a  atoDj  hard- 
ness, or  rather  which  were  eonverted  into  stone ;  also  a  hirti  not 
together  with  a  small  bird  sitting  on  eggs  ;  which  all  together  wu 
tmnsformed  into  hard  stone  by  the  lapiditerous  spirit." 

We  extract  the  original  passage  from  Theil  1  of  this  work,  p.  478. 

"  Bey  Landspreis,  liber  dem  Berge,  bin  ich  in  einem  Graben  auch  Tieler 
Meer-Muscheln  ansichti^  geworden,  die  eine  steineme  Hartigkeit  ge- 
wonnen,  oder  vielmehr  die  Stein-Art  selbst  angenommen  ;  ingleicnen  cine« 
Vogel-Ncstes,  mit  eincm  kleinem  aufden  Eyern  sitzenden  Vogel;  welches 
alles  miteinander  der  Stein-machende  Spirtius  zum  harten  Stein  gemacht." 

Like  all  other  hooka  of  its  age,  Peter  Wolfart's  *  Vale  Hanovi®  et 
Salve  Cassellse  '  (1707)  has  a  very  long  title,*  and  more  of  a  dilettante 
than  a  philosophic  aspect.  Medicinse  Doctor  "VVolfart  has,  howeyer, 
something  to  say,  and  we  will  therefore  let  him  say  it  in  his  own 
words  (p.  12,  etc.). 

"  §  IV.  In  order  to  enable  every  and  any  one  the  better  to  under- 
stand our  figures^  and  to  avoid  confusion  of  them,  we  think  it 
advisable,  for  the  interest  of  the  work,  not  to  notice  obscnre  or  futile 
opinions  about  the  origin  of  the  specimens, —  abundant  as  such 
opinions  are,  according  to  the  fertility  of  the  genius  of  every  writer,— 

•  *Vale  HanoviiE  et  Salve  Cassellie  dictum.  Cujas  Occasione  Inventa  qnaJan 
Haooica  otrisque  Dilectissiiuia  suis  Popularibus  Commanicare,  se  auaqne  Studia  ^ 
Meliori  Commendare,  atqiic  prioribus  benevolam  sui  memoriani  relinquere  voluit.  P*- 
TBrs  WoLPART,  Mcd.  Doct.,  iu  lilustri  Schola  Patria  ADatomiae  bactenns  et  Philo^o* 
phiee  Kiperimentalis  Professor,  nee  non  utriusque  Hanovis  Pb^sicua  Ordinarius,  uune 
Tero  Pbyticus  Anlicus  Hasso-Castellanus,  cam  ad  Stationem  suam  novam  capessendiD. 
Abitionem  paratet.     Anno  Christi,  1707,  die  18  Apriiis,  Fraucfort  ad  Mieanm.' 
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ind  to  aeparate  the  whole  into  two  distinct  classes;  Bscribinff  to  one 
fcliofle  which  seem  to  be  mere  jplsTthingB  of  Nature,  and  to  the  other 
Hiose  due  to  the  universal  deloge,  by  which,  according  to  whnt  we 
team  firom  the  sacred  Scriptures  (Gen.  ni.  19),  the  whole  earth  was 
drowned  and  the  highest  mountains  covered  with  water. 

'*  §  Y.  In  the  first  chMS  we  will  arrange  all  those  fossil  bodies  which 
repreaent  various  superficial  images, — figures  of  ants,  beetles,  pea- 
oocks,  fishes  and  other  animals,  and  which,  it  seems,  had  been  already 
fineqneiitly  observed  in  the  time  of  Pliny,  who  refers  to  them  in  his 
H.  N.  lib.  87.  Athanase  Kirchner  seems  to  have  been  the  first  to 
obacnre  them  in  marble,  jasper,  and  agate-stone.  Very  interesting  is 
what  Fliny  says  (1.  c.)  about  an  agate  belonging  to  kiug  Pyrrhus,  on 
which  Nature  has  sculptured  the  figure  of  Apollo  with  his  cithara, 
attended  by  the  nine  Muses,  and  on  which,  by  a  certain  tracery  of 
■tainSy  the  instruments  of  all  the  Muses  were  reproduced.  See 
*  Uispiitatio  M.  Jo.  Jacobi  Lungershausen,'  held  at  Jena,  about  the 
figured  imitations  of  nature,  showing  many  beautiful  phenomena  of 
•gates. 

"  §  VI.  Those  marbles,  which  are  very  elegantly  coloured,  re- 
present to  our  fancy  various  figures,  as  may  be  seen  in  many  very 
curious  specimens;  they  are,  therefore,  largely  dug  in  our  neigh- 
bouring principality  of  Idstein,  where  they  adorn  sacred  as  well  as 
profane  buildings,  from  the  pavement  to  the  roof.  Not  less  inter- 
esting, and  not  yielding  in  interest  to  the  above,  whether  we  look  at 
the  most  elegant  pictures  they  produce,  or  whether  we  consider  them 
as  a  plentiful  supply  of  coloured  marble,  are  the  specimens  which 
were  lately  communicated  to  us  by  a  friend  from  the  principality  of 
Diz,  and  which  we  may  recommend  as  particularly  deserving  the 
notice  of  our  readers,  the  first  three,  fig.  1,  2,  and  3,  drawn  correctlv 
from  the  originals.  The  fig.  1  represents  an  entire  human  heaa^ 
together  witb  all  other  parts  of  the  body,  not  inelegantly  drawn. 
The  fig.  2  represents  a  head  of  an  Owl  (see  PI.  XXII.  Fig.  1,  nobis)  ;. 
and  the  fig.  3  a  view  of  a  country,  which  is  but  a  mere  play  (artifice) 
of  nature.  With  regard  to  the  latter  it  may  perhaps  not  be  unsuit- 
able to  compare  what  D.  D.  Behrens  in  his  '  Hercynia  Curiosa,^ 
p.  134,  titl.  xiii.  says,  about  the  quariy  called  the  '  map-stone.'  It 
IS  as  follows : — '  This  stone  is  found  in  the  quarries  of  the  villagea 
Petcrsdorff  and  Budigers-  or  Biddigers-  Dorfi^  belonging  to  the 
Count  Stollberg*s  estates  at  Hohestein  or  Neustadt,  and  the  name 
of  *  map-stone '  was  given  to  it  because  the  veins  of  this  stone  bear 
in  the  most  part  the  appearance  of  rivers  as  traced  on  maps.'  " 

The  original  runs  thus  :- 

"  S  IT.  Quo  vero  eo  melius  heec  nostra  fignrata  ah  omnibus  ac  singulis 
intefligi  qaeant  et  ut  omnis  eo  facilius  inter  iUa  evitetur  confusio ;  oper» 
metiom  faeturos  nos  putamns,  si  relictis  aliis  spinosis  et  futilibus  circa 
ukffiim  productionem  oberraDtibus  opinionibus,  cum  hie  quilibet  suo  videatur 
ihondare  ingenio,  ea  dispescamus  m  duplicem  classem,  alia  adscrihendo 
mere  aocidentali  Natui^  Lusui,  alia  e  contra  a  Diluvio  illo  UviVBasALir 
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•niitte,  ex  jMjpnii  Morit  edooemiiry  Gen.  tiL  t.  xiz.9  datmidow 
.  "§  V.  raoridMiiaisignamitt omnia fteiingolAfllaeorpof^ 
Tiriai  fiffuras,  at  foniiic»i  touabei,  paToius»  piaoinm  alionniiqiie  ■imwhr 
'  faperfioieteniu  taninm  nobii  exhibent,  quod  auidaiii  fiwangatwriw  k 
kpidUbos  obsoraii  foo  jam  tempore  doeait  PuniiiBk  H.  A.  L  37.  Sn^ 
pnmis  hme  negotio  parere  Tidentar  Athanaaio  Kircliero  Mannoi;  Jt^ 
et  Achatea.  MemoraDile  aaae  eat  quod  da  Aehata  leferi  Pluiiiia»  Le.,qaM 


ut  aimul  inatnmientam  ctigiiaTia  Miim»  emerxeret.    Vide  Dujmt. 
Jaoobi  Liii^;enhaiiBen  Jens  babita  do  Imitamentia  natona  caroa  igamk 
ploraeaqne  egregia  Aohatia  phsmnmena  exhibena. 

''§yL  Maimoraqooqiieeleg^tiaauiieeaaeoolonitftTariaaqiienaBlHb 
noatrs  obtmdexe  figiiraai  yidere  lioet  in  rariia  spedminibaa  qiuB  paflnal 
eorioaoa  tranamittentnr,  et  adeo  oopioae  qnidem  in  Tioino  none  ftjaopia 
Idateinenai  enrantnr,  at  illio  adea  aaen»  et  {wofuiA  iiadem  m  paTiuMatoii 
▼ertioem  oaqae  a^endeacant  Minima  rero  bia  oedont^  aive  fteu— ilgit 
illia  apeotemaa .  oooorrentem  elegantiaaimam  piotiumnau  mn  mmnmm 
rarie  odloimtam  marmoram  pTorentam,  ilia  apeoiminn  qa»  naper  aobii  f 
ainffolaii  qoodam  amioo  ez  frincipata  Diaenai  eommonicate  aimtk  it  u 
cnuDoa  Leotoria  admiratione  pnennmia  digna  indicamoa  tria  ilia  que  fig.  1 
i,  et  8,  grapbioe  et  ad  Timm  nelineata  ezbibent.  Ex  qaibua  fie.  1«  ifr 
tegmm  ei^t  bamanam  com  aliia  oorporia  bamani  partmaa  band  iada* 
ganter  repnnentat,  fif(.  9,  capat  TJlvlm,  et  fig.  8,  TaboLu  Begioonmnt 
-aane  Natubx  artifioio  aiatit.  Cum  traiio  non  inoongroe  forta«ii  aoa- 
finrendom  ^nod  D.  D.  Bebzena  nobia  deaeribH  in  flermua  ana  eaiioii.  f 
184,  tit.  xiii.,  'Von  dem  Steinbraob  der  Land-Karten-Stein  genaat^'haae 
in  modum :  '  Dieser  Steinbruch  ist  nahebei  denen  una  benacbbartoninden 
Hoch-Grafflichen  Stollber^ohen  Amt  Hohestein  oder  Neustadt  gelegenen 
Dorfem  Petersdorfi*  und  Budigcs-  oder  Riddiges-Dorfi*  genant  anzutreffen, 
and  hat  den  Namen  daher  bekommen,  weilen  die  Adern  dieses  Steinea  in 
grossen  Stiicken,  wie  die  Flusse  in  denen  Land-Kaften  ein  Anselien 
baben.'" 

We  really  seem  to  have  the  record  of  a  true  fossil,  although  the 
atatoment  is  mixed  up  with  the  wonderfiil  tales  of  Agricola  and  Al- 
binus,  ia  the  '  Piscium  et  Querelas  et  Viudicis,  exposits  a  JoHAK3rK 
JA.COPO  ScHEUCHZEBO,  Med.  D.  Acad.  Leopoldin.  et  Sec.  Beg.  Ao- 
glicae  ac  Prussicae  Membro/  pp.  14, 15. — Tiguri,  1708.  See  figure  in 
plate  ii.  (copied  in  PI.  XXlI.  Fig.  2,  twbis). 

We  had  rather,  however,  the  Doctor  should  speak  for  himsel£ 

''  Behold  also,  a  tail  of  a  bird,  or  a  remige-feather,  in  the  fissQe 
atone  of  Oeninc^en,  the  only  specimen  hitherto  known  of  the  remaini 
of  the  winged  kingdom  except  the  gallinaceous  bird  quoted  by  Agricola 
in  his  Foss.  4.  x.  p.  371,  in  concurrence  with  the  image  of  a  bearded 
Boman  Pontiff,  wearing  on  his  head  the  triple  crown  ;  the  existence  (^ 
which  latter  is  however  questionable,  the  more  ao,  as  in  the  public  Ba- 
cords  of  Eisleben  no  mention  is  made  about  it,  according  to  CI.  Pon. 
Gk>thofr.  Mylii  Mcmorab.  Saxon.  Subterr.  p.  6;  jet  it  must  bsYe 
been  so,  as  the  stone  not  long  after  the  Beformation,  about  the  yetr 
1539,  was  presented,  first  to  Luther,  and  then  to  Francia  I.,  King  of 
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France.  Moreover,  according  to  Albinus,  p.  105,  it  is  said,  that  the 
mage  of  the  Pontiff  was  adorned  with  a  triple  crown,  and  the  ponti- 
leal  robea  were  of  tissue  made  of  gold-like  and  purple  threaa,  and 
he  haman  ejes,  ears,  and  nostrils,  distinctly  shown ;  the  figure  of 
be  PontifT  sitting  in  a  splendid  chair,  raising  his  right  hand,  on  which 
Ten  a  jewel  (8t  Peter's  ring)  could  be  observed.* 
The  originid  text  is : — 

**  ^coe  enim  Caudx  avis  vel  Semigem  pennam  in  Lapide  fissili  Onin- 
ensi  oonspicuam,  unicum,  quod  hactenus  fit  co^ituni  ex  Yolucrium  Re^no 
aperates  moDumentum.  Excipite  Galium  Gallinaceum,  oujus  mcminit 
^Srie.4,x.  JPbM.p.371,  juxtaPontificiisKomani^ar^a^itf^  iriplicem  coronam 
m  e€M]»ite  hahentes  effigiem,  de  cuius  tamen  existentia  merito  aubitatur,quan- 
x>quidem  in  Actis  !&ublici  Eislebiensibus  ne  minima  quidem  fiat  mentio. 
Bate  CI.  Dn.  Gothqfr.,  Mylio  Memorab.  Saxon,  Subierran.  p.  5,  fieri  autom 
lebuiaset  Lapidis  et  non  longe  post  Ereformationem,  anno  nimirum  1539 
rati,  dono  aati  primum  Luthero  postea  Francisco  I.  Galliarum  Regi ; 
vasBertim  si,  quod  AlhinU  scribit  p.  105,  Pontificis  effigies  ad  fuit 
•ntato  triplici  corona  et  vests  Pontificiali,  aureis  qiiasi  filis  ct  purpura  con- 
ezta.  Off,  oculos,  et  nares  hominis,  referens,  in  sella  splendida  sedens,  (fe- 
d^fue  dextram  manum  sublevans,  inquam  tanquam  gemmam  cantemplans 

It  is  difficult  to  know  what  Mylius  (1709)  means  in  the  following 
passage: — 

*'  I  am  bound  to  mention  also  that  in  the  same  quarrj  (Illmenau), 
%  few  years  ago,  a  model  has  been  discovered,  which  presented  a  hen 
rery  distinctly  reproduced,  and  which  is  the  more  remarkable  as 
even  the  intestines  of  the  hen  were  imprinted." 

He  follows  these  remarks  with  others  about  fish-remains,  which 
are  more  likely  to  have  been  true  fossils ; — 

'*  Ich  muss  auch  femer  mitbenihren,  dass  eben  in  diesem  Wercke,  vor 
vrenigen  Jahren  noch,  eino  Niere,  in  welchcr  eino  Heune  ganz  deutlich 
abgebildet  war,  gefunden  worden,  so  um  desswillen  remarguahel,  dass 
dieses  Bergwerck  diese  Henne  in  seinen  innersten  Eingeweido  expri- 
miret."t 

Buttner,  in  his  *  Eudera  Diluvii  Testes'  (1710),  says  that  "near 
Lubeck,  there  was  once  discovered  a  petrified  branch  of  a  tree,  together 
with  a  bird's  nest.  A  petrified  twig,  very  nicely  formed,  is  also  shown 
in  the  Museum  of  Arts  at  Florence." 

Further  on  is  another  passage: — "To  this  happy  circumstance 
(f.  e.  a  communication  from  the  Pastor  TVebel)  I  owe  also  a  confirmed 
assurance  respecting  a  bird's  nest  discovered  there  (i,  e.  near  Kindel- 
bruck,  in  Thuringia),  together  with  four  or  five  white  eggs  (like 
quails'  eggs),  and  a  stone  four  yards  round, J  which  was  very  firm, 
and  a  figure  of  which  was  shown  to  me  by  another  friend,  as  repre- 
sented on  plate  xxi.  fig.  vi."  (see  PL  XXll.  Fig.  3,  nobis), 

*  In  the  British  Maseum  copy  the  plate  cootainiug  the  figure  of  the  bird  from 
CEoingeii  is  wanting, 
t  Mylins,  *  Memorabilium  Saxoniic  Sabtcrrauesc/  Leipzig,  1709,  p.  47. 
\  Literally,  "  4  Ellen  Harckr 


4M  1KB  WBMXWfW, 

We  gJTe  Hie  text  of  theta  p«—igna>— 

''Bei  Labaek  wurde  einit  eia  ▼mtemter  Ait  nit  eiMOi  YcnfHMk 
MAmdm.  Ein  ▼vnteiiiter  Zwaig,  nv  artig  pnyaKtiamkit  mmhk  in 
XanstkamiiMr  la  Flonni  eawiawiit   p.  187. 

^  "  Bben  bei  dieMm  £^tokiieh«i  Zwnnioh  1**lm«wiim^  nonhwMiMip  T» 
iidierimg,  wegen  eines  daaelbft  gefaxmnien  Vooel-Neitt,  darinMB 4«l» 
6  weiiM  Byer,  aIs  Waehtel-Brw,  and  ein  Stem  dar  4  BUm  ^fUankmi 
lehr  feste  goweten  gelegen,  welohei  mir  Ton  eineni  andnn  Fkviuidt  vor* 

giVildet  worden  all  Tab.  XXL  weiMt'*    [M.  D.  S.Bottnar'a'BacbnlX- 
Tii  Ttetea,'  p.  818,  pL  xxL  fig.  A.-^LeipBg,  1710.] 


miaa,  Bquaraa,  ana  ovner  Dig  anmea,  one  i  wiii,  nefenneiaat,  gifva 
few  of  them,  plate  xiii.,  mm  B.  12  to  17,  aa  ther  are  in  a  wmtM 
atate.'*  It  is  unfortunate  for  ua  IL  Hermann  eoold  not  do  all  he  ari* 
dently  wivhed,  but  for  our  purpoae  he  haa  done  quite  enough,  aal 
we  oop7  hia  fig.  17  (in  our  PL  XXII.  Fig.  8),  aa  it  haa  been  rafemd  to 
amongat  the  atatementa  of  bird-remaiiia. 

Hermann  alao  girea  in  tab.  xi.  fig.  99  another  figure,  whidi  «• 
alao  cop?,  deacribing  it  in  hia  text  an  *'a  whiteatone  with  the  ncefcrf 
a  gooae^'  (aee  our  Plate  XXTT,  Fig.  8). 

"  Fig.  99.  Lapa  albua  com  ooUo  anaerino.    Ganaa-Hala," 

(2b  6f  MMlfMMd.) 


COEEESPONDENCB. 


Homo  sapiens  versus  Pithecus  indoeilis. 

Sir, — Pace  392  of  your  periodical  for  October,  contains  an  allusion  to  the 
Andaman  Islanders.  The  subjoined  extracts  from  the  '  Friend  of  Indii,'! 
of  the  6th  August  last,  may  perhaps  tend  to  show  that  their  degraded  oon- 
ditiou  is  more  to  be  attributed  to  the  circumstances  attending  their  mode 
of  existence  (toto  orhe  divisos)  than  to  any  natural  deficiency  of  intellect 
in  them ;  that  their  apparent  low  condition,  relatively  to  the  rest  of 
mankind,  is  owing  to  denciencies  which  are  more  acquired  from  the  ci^ 
cumstances  which  have  surrounded  them  hitherto  than  inherent  in  then* 
•elves.  W.  T.  N. 

Extracts. — "  Never,  we  venture  to  say,  has  the  Government  of  Indis 
published  such  remarkable  documents  as  a  Eeport  by  Lieutenant-Colooel 
Tytler,  with  a  narrative,  by  the  Bev.  Henry  Corbyn,  of  attempts  to  dti- 
liae  the  pigmies  who  inhabit  the  Andaman  Islands."  . . .  *'  Sur.  Corbji 
declares  he  has  unquestionable  proof  that  the  Andamanese,  who  are '  moit 
imitative  and  possessed  of  extraordinary  memory  and  quick  intd^eaee, 
may  soon  acquire  our  language ; '  and  he  speaks  of '  the  submissive  sad 

*  The  title  of  this  work  is,—*'  Matlognphia,  oder  BeMfareibang  to  Saicneki 
Maseel,  im  Oelft-Bcrnstadtiichen  Fiirstentham  mit  eeioea  SchaavCudigkettaa.  Vei 
J>ODhard  David  Hermann.     Brieg.  1711." 

t  One  of  the  first  newspapers  in  the  Bast 
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orderlj  eondnct,  good  temper,  and  the  pleasure  evinced  by  the  twenty- 
ei^t  inliabitaiits  of  tKe  Home.' "  . .  .  "  We  wonld  commena  Mr.  Corbyn's 
BAiratiTe  to  the  stady  of  those  who,  like  Sir  W.  Denison,  enter  the  lists 
in  m  mild  fashion  against  Mr.  Darwin  and  Professor  Huxley,  in  defence  of 
the  dignity  of  the  race  and  its  generic  difference  from  the  gorilla.  If  Mr. 
Corbyn's  record  is  to  be  trosted,  the  fact  that  the  most  degraded  speci- 
mens of  humanity  yet  discovered  can  be  taught  in  a  few  weeks  to  show 
octraordinary  memory  '  and  anick  intelligence,'  to  distingoish  the  letters 
of  our  alphabet  and  read  words  of  two  syUables,  will  not  l^  orerlookod  by 
tlioae  who  hold  the  old-fashioned  belief  that  Grod  made  man  in  His  own 


•• 


SomiJkampton,  3rd  October. 


Mr.  Quppy*8  Article  on  Trinidad  Bocks, 

Mt  dbjlb  Sir, — ^I  am  very  sorry  to  see  by  your  last  number  that  Mr. 
Onppy  has  most  unaccountably  misapprehended  the  tenor  and  purpose  of 
my  former  letter  to  you.  I  was  perfectly  aware  that  Mr.  Gupny  was  not 
tlie  authority  for  the  correlation  of  the  beds  in  question  witn  the  Neo- 
eomian  of  Europe ;  nor  do  I  for  one  moment  raise  any  objection  to  the 
connection  of  the  two  series  of  rocks.  I  merely  objected  to  the  use  of  the 
tenn  "  age ; "  and  without  dissenting  in  one  particular  from  Mr.  Guppy 's 
■tatementa,  took  the  opportunity  of  referring  to  Professor  Huxley's  views 
on  '*  homotaxis."  Tour  correspondent  himself  states  that  he  has  held 
views  similar  to  those  in  question ;  and  I  am,  tlierefore,  surprised  that  he 
should  have  troubled  himself  to  enter  into  an  explanation  on  other  matters, 
which  was  alike  unnecessary  and  uncalled  for. 

Let  me  assure  Mr.  Guppy  that  I  concur  in  all  that  he  has  written 
on  this  matter,  saving  the  one  word  "  age ; "  and  I  am  sorry  that  he 
should  have  thought  it  worth  while  to  correct  an  error  which  had  no 
existence  but  in  his  own  imagination.  Tours  truly, 

E.  K.  Lankbster. 

8^  SavUe  Jtow,  W, 


PEOCEEDINGS  OF  GEOLOGICAL  SOCIETIES. 

LiTSSPOoL  GxoLoaicAL  SociBTT. —  The  abstracts  of  the  proceedings  of 
thu  useful  society,  for  the  sessions  of  1861-2  and  1862-3,  have  just  been 
printed ;  they  commence  with  the  Eeport  of  the  Excursion  to  Holywell 
on  the  11th  July,  1861. 

The  mountain  limestone  of  that  neighbourhood  contains  many  species 
of  the  ordinary  fossils  in  profusion, — Producius  ffigatiteiM,  P.  semireticu- 
laiut,  Zdthostrotion  hasaltifurme,  and  Sjftnngopora  geniculcUa  being  the 
most  common.  The  formation  is  there  divided  into  the  following  sub- 
divisions : — 1,  numerous  beds  of  Chert ;  2,  Shale  and  Limestone,  witn  con- 
eretiona  of  chert ;  3,  Black  Limestone  ;  4,  White  Limestone.  The  position 
of  the  chert  nodules  in  No.  2  is  similar  to  that  of  the  flints  in  the  Chalk, 
but  tibeir  form  is  different,  being  round  flat  concretions,  thick  in  the  centre, 
and  gradually  thinning  towards  the  circumference. 

Next  follows  theBeport  of  the  Excursion  to  Coalbrookdale,  on  July  31st. 

VOL.  VI.  3  1 
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The  toLearnaa  dooopied  two  dm,  wluoli  wen  deroiad  to  eBnmiihig  ik- 
Silurian  strata,  liie  low  land  to  the  wett  of  Cdalbfookdakp  torali 
Bnildwas,  it  Wenloek  Shale ;  the  lofty  rid^  indiidinff  BentliaU  Bdot  wd 
Lincoln  Hill,  is  Wenloek  Limestone,  with  the  miDatone-grit  and  eod- 
meaiinres  reposing  thereon.  The  following  fossils  were  collected  npoa  ihi 
oeoasion,  from  the  Wenloek  Limestone : — ffelioiiUB  Ifwrekismm^  M,  m^ 
goiioma^  Prcpara  ftibulata^  FawmUt  JFhfieMt,  J*.  eriHaimt  ^.  Mrmt, 
jMeekeia  coMrtth  HaljfHiei  eaiemularia,  S^frm^oparm  hffhretUm^  a-JM' 
euiarU,  Tkseta  Sudndertuma,  CyaikopMkm  artteiimium^  OmfAgmmMm' 
dkuomit  AveoUies  QroM^  CjsHpl^Mm  «p.,  Cah^wmma  Jgawgateflft 
AtkyrU  tumida,  Bhifnei<meUa  tpiariea^  £.  nueula,  JS.  horeaiit,  'd'W 
marainalis.  A,  reiieularis,  Strophamena  depr€99a^  JBmamgkiihu  rmjfotu, 
E,  JUseori,  E,  sculptus,  E,  fimaiut^  E.  earinaiuss  from  the  Wenloek  ffinla ; 
Encriniial  Stems,  Calmnena  tuberettlotth  Lingula  jp.,  OrikU  kjfbriit^  0. 
hiloba,  O.  elegantula,  Mhfnehfmella  $p,,  Lepiena  irantwrrmiiM,  Aeroadkf 
Crustacea  are  rare  at  Coalbrookdale,  wh«a  oompared  with  the  same  ftnss- 
tion  at  Dudley. 

Amongst  the  papers  printed,  are  "  On  the  Inferior  Oolite,"  hr  the  Ser. 
8.  H.  Oooke,  M.A.  Tne  Inferior  Oolite,  as  deTcIoped  among  the  GottM- 
wolds,  especially  near  Cheltenham,  consists  of  fonr  chief  dirisicms,—!.  la^ 
monite  Bands,  aboat  forty  feet  thick,  by  some  considered  to  bdonc  to  As 
Upper  lias,  but  probably  a  transition  bed  between  that  and  the  Inftrior 
Oolite.  EkfnekaneUa  eynocepkala,9ikd  many  Ammonites  are  peculiar  to  it 
The  best  sections  are  to  be  seen  at  Frocester  and  the  Haresfield  HHIl 
2.  Pea-grit  or  Pisolite,  about  forty  feet  in  thickness,  confined  to  the  im- 
mediate neighbourhood  of  Cheltenhsm.  8.  Freestone  and  Oolitic  Msd 
series,  about  one  hundred  and  ninety^  feet  thick  at  Leckhampton  Hill ;  thi 
freestone  is  much  quarried  for  building,  but  generally  unfossfliferoas. 
The  Oolite  marl-bed,  about  seven  feet  thick,  contains  many  fossils.  Near 
Stroud  it  contains  a  thin  coral  reef,  with  ^erincea.  4.  Kagstone,  about 
thirty-eight  feet  in  thickness  ;  a  hard  Jjritty  rock,  t«  ith  many  fossils.  It  ii 
subdivided  into  Gryphite-jcrit,  Trigonia-grit,  and  Pholadomya-grit.  The 
first  of  these  exclusively  affords  Gryphtea  Buehmannii,  which  is  also  found 
in  the  Swiss  Jura  and  Swabia;  Cnemnitzia,  Pholadomya,  and  Gresska 
abound  in  this  division.  It  maintains  a  nearly  constant  thickness  over  ue 
whole  district,  while  all  the  inferior  divisions,  including  the  Upper  Lia*, 
thin  out  and  gradually  disappear  towards  the  east  and  south-east.  Thus, 
at  Stonesfiela  the  Eagstone  is  thirty  feet  thick,  while  all  intermediate 
strata  between  it  and  the  Upper  Lias  are  omitted ;  the  latter  is  six  feet, 
resting  on  tho  Marlstone  twenty-five  feet.  The  Inferior  Oolite  is  also  de- 
veloped near  Dun  dry,  where  the  chief  fossiliferous  bed  probably  corre- 
sponds in  place  with  the  Cheltenham  Pisolite  ;  also  in  Dorsetshire,  near 
Bridport,  where  it  forms  the  coast-section,  but  is  much  disturbed  by 
faults.  Its  fauna  in  these  more  southern  localities  difiers  much  from  the 
Cotteswoldian,  the  Bristol  coal-field  having  formed  a  complete  barrier 
between.    It  is  also  developed  on  the  Yorkshire  coast,  near  ^arboro^h. 

"  On  the  Stonesfield  Slate,  and  its  associated  Strata."  By  Mr.  W.  S.  Hot- 
ton.  The  term  Stonesfield  Slate  is  applied  to  a  bed  which  forms  the  base  of 
the  Bath  Oolite  in  certain  localities  of  tne  counties  of  Oxford,  Gloucester,  and 
Northampton.  It  is  typically  developed  at  Stonesfield,  near  Woodstock, 
and  consists  of  a  finely  laminated  calcareous  sandstone,  and  although  of 
very  inconsiderable  thickness,  rarely  exceeding  one  foot,  was  formerly  of 
considerable  local  value  for  roofing-purposes.  It  is  not  exposed  in  open 
quarries,  but  worked  by  means  of  shafts  and  galleries,  the  latter  extending 
to  a  considerable  distance  from  the  mouths  of  the  pits.    The  blocks  of  slate 
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when  first  raised  Are  very  compact,  but  after  beia^  exposed  to  the  action  of 
rost  split  readily  alon^  the  planes  of  bedding.  The  organic  remains  are 
lameroos  and  varied,  inclnding  several  orders  of  plants.  The  plants  are 
\>r  the  most  part  terrestrial,  and  include  such  forms  as  Ptorophyllum,  Zamia, 
nd  Sphenopteris.  The  small  extreme  branches  of  coniferous  shrubs  allied 
M  the  cypress  and  yew,  which  have  received  the  name  of  Thuytes,  occur 
ilso.  8ieveral  genera  of  insects  are  among  the  rarer  fossils.  The  Mollusca 
ire  but  limited  in  species.  The  fishes  of  Stonesfield  belong  entirely  to  the 
Plaooid  and  Granoid  orders.  The  remains  of  this  kind  are  palatal  teeth  of 
the  genera  Strophodus  and  Pycnodus,  teeth  of  Hybodontidas  and  Sauroidei. 
The  most  famous  of  the  Stonesfield  reptiles  is  the*  Megalosaurus  Buck- 
UmdL  There  is  also  one  species  of  Teleosaurus,  and  one  of  Pterodactyl  o, 
snd  one  small  species  of  Chelonia.  The  remarkable  catalogue  of  associated 
life  exhibited  by  this  formation  is  rendered  still  more  complete  bv  three 
^nera  of  small  Mammalia.  The  Northamptonshire  equivslent  of  tliis  bed 
IS  a  deposit  of  ferruginous  sand  and  ironstone,  termed  ^Northampton  sand. 
It  is  worked  as  an  iron-ore  near  Blisworth.  Its  fossils  are  vory  scarce,  and 
for  the  most  part  fragmentary  ;  those  from  the  Duston  pits  being  the  .only 
ones  that  are  sufficiently  well  preserved  for  identification.  From  the 
fact  of  this  Northampton  sand  resting  on  the  Upper  Lias  without  any 
intervening  beds,  some  geologists  have  been  disposed  to  regard  it  as  the 
equivalent  of  the  Upper  Lias  sand  of  Gloucestershire,  but  the  author  con- 
siders the  evidence  not  to  be  in  favour  of  this  opinion,  as  all  the  species 
hitherto  collected  are  identical  with  those  of  the  Stonesfield  Slate. 

"  OnaFo8sil£iytrum  from  the  Stonesfield  Slate."  IJy  Mr.  C.  S.  Gregson. 
The  author  stated  that  this  wing-cover  could  not  bo  referred  to  Bupres- 
tidss,  but  is  undoubtedly  a  Longicorne.  and  nearly  allied  to,  though  not 
identical  with,  Prionu*  coriarius  of  the  present  day,  which  has  the  elytra 
roughly  punctured  and  three  obscure  raised  lines,  whilst  the  specimen 
under  consideration  has  the  whole  surface  divided  equidistantly  with  more 
deeply  sunk  lines,  and  one  well-defined  mark  on  the  side,  carried  down  to 
the  end  of  the  wing-case.  Specimens  from  South  America  so  nearly  ap- 
proach the  fossil  in  form  that  the  author  thought  it  advisable  to  give  it  the 
provisional  name  of  Prionaroides  Hortoni. 

"  On  the  Surface  Markings  near  Liverpool,  supposed  to  have  been  caused 
by  Ice."  By  G.  H.  Morton.  F.G.S.  Towards  the  end  of  1859  the 
author  gave  an  account,  to  the  Literary  and  Philosophical  Society  of 
Liverpool,  of  certain  indications  of  ice  passing  over  and  grooving  the  rocks 
in  Toxteth  Park.  Since  that  time  he  has  found  the  same  appearances  in 
two  other  places.  The  following  are  the  three  localities : — In  a  field  be- 
tween Part  Hill  Road  and  the  Dingle  ;  in  the  brickfields,  about  50  yards 
north  of  Boundary  Street  and  150  yards  west  of  Gore  Street,  where  about 
10  yards  of  striated  surface  have  been  exposed  for  some  years.  The  Sand- 
stone belongs  to  the  base  of  the  "Keuper'*  formation.  The  surface  in- 
clines about  5°  in  the  same  direction  as  the  grooves  and  furrows,  N.  15°  W. 
The  elevation  above  the  sea  is  about  80  feet.  The  other  locality  is  also  in 
the  brickfields,  about  600  vards  S.W.  of  Kirkdale  Gaol,  and  about  the  same 
distance  from  that  last  referred  to,  with  which  it  may  possibly  communi- 
cate. The  Sandstone  belongs  to  the  base  of  the  "  Keuper,"  and  the  striated 
surface  exposed  is  fully  500  square  yards,  inclining  throughout  at  an  angle 
of  7ii°  in  tne  direction  of  the  striae,  which  is  the  same  as  in  the  contiguous 
example,  N.  15°  W.  The  elevation  above  the  sea  is  80  feet,  or  perhaps  a 
little  Jess. 

Since  this  communication  was  read,  the  author  has  found  verv  distinct  ice- 
{i;roove8  at  Oxton,  Cheshire,  half  a  mile  S.E.  from  the  telegraph  on  Bidston 
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Hill.    The  direction  of  the  striations  ia  N.  30P  W.,  and  the  eleratioii  ab(mt 
120  feet  above  high-water  level. 

"  On  the  Thickness  of  the  Bunter  and  Kenper  Formations  in  the  Coantzy 
around  Liverpool."  By  G.  H.  Morton,  F.G.S.  The  author  gave  there- 
sulto  of  recent  measurements  of  the  Triassic  strata  around  Liverpool,  isd 
exhibited  a  section  of  the  Keuper  Sandstone  of  Storeton  and  Wapping 
tunnel.  The  following  shows  the  results  that  he  had  obtained : — ^Keuper 
formation— Eed  Marl,  100  feet;  Upper  Shales,  or  Wateratone,  75 feet ; 
Upper  Sandstone,  red  and  yellow,  150  feet;  Lower  Shales,  60  feet;  L)wer 
Sandstone,  yellow  and  white,  with  conglomerate  base,  175  feet :  Buoter 
formations — Upper  soft  yellow  Sandstone,  100  feet ;  Upper  soft  red  and 
variegated  Sandstone,  300  feet ;  Pebble-beds,  350  feet ;  Lower  soft  red  and 
variegated  Sandstone,  base  yellow,  400  feet ;  total,  1700  feet.  The  Upper 
Shales  may  be  above  75  feet ;  that  is  the  apparent  thickness.  The  L)wer 
soft  red  and  variegated  Sandstone  may  possibly  exceed  400  feet,  for  iU 
actual  base  is  not  seen. 


THE  EEV.  STEPHEN  HISLOP, 

OF  KAQPUB. 

We  sincerely  regret  to  see  a  paragraph  in  the  newspapers  annooncing 
the  decease  of  the  Be  v.  Stephen  Hislop,  of  Nagpur,  Missionary  of  the  Free 
Church  of  Scotland,  who  was  drowned,  near  Najgpur,  on  the  evening  of 
September  4th  of  this  year.  He  was  not  only  a  hignly  esteemed  Christiaa 
minister  and  most  amiable  man,  possessing  great  influence  with  the  natives 
of  Central  India,  but  he  was  also  a  good  geologist,  hard-working,  clear- 
sighted, and  cautious. 

Several  years  ago  (1853)  the  Eev.  S.  Hislop  and  his  then  colleague,  the 
E-ev.  K..  Hunter,  observed  that  the  tablets  of  reddish  sandstone  that  sened 
the  native  school-children  for  "  slates  "  bore  fossil  remains  of  plants ;  and 
tracing  the  stones  to  the  quarry  from  which  they  were  obtained,  they  dis- 
covered abundant  vegetable  fossils ;  and,  collecting  them  with  care,  they 
sent  a  large  series  of  specimens  to  the  Geological  Society  of  London,  moat 
of  which  have  been  since  described  (in  18(51),  by  Sir  C.  Bunbury,  in  the 
Society's  Journal.     They  also  made  a  cartful  examination  of  the  geo- 
logical characters  of  the  vicinity  of  Nagpur,  collected  all  the  information 
they  could  from  memoirs  and  notices  by  early  labourers  in  Indian  geology, 
and  sent  a  large  collection  of  Tertiary  plant-remains,  shells,  insects,  fishes, 
and  bones,  as  well  as  rock-speciiuens  and  minerals,  from  the  Nagpur  terri- 
tory to  the  Geological  Society.     Before  long,  in  1851,  Messrs.  Hislop  and 
Hunter  communicated  to  that  Society  a  memoir,  giving  their  views  as  to  the 
geological  structure  of  that  country  ;  and  an  abstract  was  published  in  the 
tenth  volume  of  the  Geol.  Soc.  Quart.  Journ.,  and  the  memoir,  in  full, 
appeared  in  the  eleventh  volume,  with  a  geological  map  of  the  western  part 
of  the  Nagpur  territory  by  the  authors.    Amendments  of  the  map  were  sub- 
sequently communicated  by  Mr.  Hislop  ;  and  in  1855  he  sent  home  a  short 
notice  on  the  Umret  Coalfield,  lying  north  of  Nagpur,  and  related  by 
synchronism  to  the  plant-beds  of  the  latter  district,  as  well  as  to  the 
Burdwan  and  other  coals  of  Bengal.      Having   come   to   England,  in 
1859,  Mr.  Hislop  undertook  the  description  of  the  Tertiary  shells  that  he 
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id  Mr.  Hnnter  had  formerly  sent  home,  as  well  as  others  that  he  now 
rought,  both  from  the  vicinity  of  Nagpur  and  from  Eajamandri ;  and  the 
waits  of  this  labour  of  love  appeared  as  a  memoir  in  the  '  Joarnal  of  the 
reological  Society/  toI.  xvi.,  illustrated  with  six  plates,  chiefly  from  his 
RH  c&awings.  The  fossil  insects  and  Cypridsd  of  Naffpur  were  at  the 
une  time  oescribed  by  his  friends  A.  Murray,  F.K.S.E.,  and  Bupert 
ones,  F.G.S. 

S>etuming  to  India  early  in  1861,  he  wrote  a  succinct  account  of  his  views 
f  the  ase  and  relationship  of  the  red  sandstones,  coal,  and  other  beds  of 
Central  India,  on  board  the  steamer,  and  communicated  it  to  the  Geo- 
igical  Society  as  a  companion  paper  to  Sir  C.  Bunbury's  memoir  on  the 
Msil  plants  of  Na^ur  and  Mangali,  both  appearing  in  the  seventeenth 
olome  of  the  Society's  journal.  Later  in  the  same  year  an  extract  from 
oe  of  his  letters  appeared  in  the  same  journal  (vol.  xviii.),  on  the  age  of 
lie  Kotah  limestone,  which  lies  on  sandstone  containing  plant-remains, 
nd  equivalent  to  that  near  Nagpur. 

Mr.  Hislop  had  also  communicated  the  results  of  his  geological  re- 
earches  to  me  Bombay  Asiatic  Society's  Journal ;  his  latest  memoir  in 
bat  work,  we  believe,  is  in  vol.  vi. 

The  results  of  the  geological  labours  of  our  deceased  friend  are  of  much 
mportance  in  the  natural  history  of  Central  India,  and,  indeed,  throw 
ignt  on  the  age  of  the  coal-series  of  Bengal  also.  The  great  fern-leaves, 
tems  of  trees,  and  other  plant-remains  from  near  Nagpur ;  the  plants  and 
eptiles,  fishes  and  Estherise  from  Mangali ;  the  Ceratodi  from  Maledi ; 
he  fishes  and  other  fossils  from  Kot«^,  as  well  as  the  manifold  fossil 
orms  from  the  Tertiary  beds  of  the  Deccan,  all  help,  or  will  help,  in  indi- 
ating  the  relative  ages  of  the  Indian  strata,  and  putting  them  in  geolo- 
ical  order,  adding  knowledge  for  the  scientific  geologist,  and,  thereby, 
uidance  for  the  practical  man. 

The  earnestness  and  clearness  of  his  work,  whether  in  the  field  or  at  home, 
rere  equalled  by  Mr.  Hislop's  desire  to  be  just  to  fellow-labourers  and 
arlier  observers,  and  by  his  modest  avoidance  of  notoriety  as  a  geologist 
nd  naturalist.  With  his  equally  enlightened  colleague  he  had  gleaned 
auch  in  the  Nagpur  field  of  natural  history,  and  when,  after  theTndian 
ebellion  (during  which  a  friendly  native  warned  him  in  time  to  save 
!9^agpar  from  the  threatened  evil),  he  lost  his  colleague, — retiring  with 
)roken  health, — he  still  gave  all  the  leisure  that  he  conscientiouslj  could 
pare  from  his  more  important  duties  to  collecting  and  observing,  his 
periodical  tours  of  inspection  and  instruction  affording  almost  his  only 
opportunities.  A  faituful  native,  Yira,  served  him  as  a  collector,  being 
K;casioually  sent  to  considerable  distances  for  fossils.  At  one  of  Yira's 
ast  visits  to  Maledi  (1863),  he  discovered  a  valuable  series  of  reptilian 
)ones  and  teeth. 

As  helps  in  studying  the  fossil  forms  of  life  in  India,  Mr.  Hislop  lost 
10  opportunity  of  collecting  and  observing  recent  animals  and  plants  of 
cinds  similar  to  the  extinct ;  and  these  he  freely  communicated  to  natural- 
sts  in  India  and  England.  Some  small  bivalve  Crustacea  collected  by  him 
rem  the  ponds  and  streams  of  Nagpur  have  been  described  by  Dr.  fiaird, 
md  allied  fossil  forms  from  Naghur  and  Mangali  by  Mr.  Brupert  Jones. 

Taken  away  suddenly  from  his  family,  his  friends,  and  his  native  church 
and  schools,  he  will  live  in  our  memory  as  a  beloved  man,  just  and  good, 
and  as  an  acute  observer,  cautious  and  conscientious ;  not  courting  praise, 
nor  even  notice,,  but  delighting  in  work  and  truth  as  a  loving  student  of 
nature  and  a  faithful  servant  oi  God.  T.  B..  J. 
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The  queRtion  of  the  "Terrain  Quaternaire  "  and  the  antiquity  of  man 
in  the  north  of  France,  discussed  at  the  Academy  of  Sciences  on  the  oc- 
casion of  the  discovery  of  the  human  jaw  at  Moulin-Quignon,  has  been 
treated  in  detail  bv  M.  d'^Vjrchiac  id  his  Museum  lectures,  now  collected  and 
published  by  M.  Trutet.     M.  d'Archiac  does  not  share  in  the  opinion  of 
M.  Elie  du  J3eaumontupon  the  general  question  of  the  degree  of  antiquity 
of  the  human  species,  and  relatively  to  the  special  case  of  the  Moulin- 
Quignon  jaw,  he  does  not  support  the  opinion  of  the  learned  Perpetual 
Secretary  of  the  Academy  as  to  the  nature  of  the  deposit.     He  belicTes 
there  is  nothing  in  the  least  to  justify  the  assertion  that  it  is  one  of  tho^e 
which  come  within  the  denomination  of  "  meubles  sur  les  pentes."    The  de- 
posits on  the  declivities,  if  they  are  due  to  floods  and  torrential  waters,  dis- 
play a  particular  structure,  and  require  hollows  in  the  soil  which  do  not  exist 
in  that  district,  and  those  which  might  be  attributed  to  occasional  erosiona 
of  the  rivers  do  not  accord  with  the  lines  of  ancient  talus,  but  on  the  con- 
trary, with  common  modern  deposits.     Moreover,  the  analogy  of  the  de- 
posit at  Moulin-Quignon  with  those  of  other  neighbouring  localities  incon« 
testably  quaternary  docs  not  permit  a  separation.     The  discovery  of  the 
human  jaw  of  Moulin-Quignon,  whatever  its  authenticity,  has  in  reality 
but  a  secondary  importance ;  it  is  a  simple  fact  conflrming  proofs  of  much 
greater  value  by  their  number  and  generality.     If  the  worked  flints  can- 
not really  be  attributed  to  chance,  ifthey  are  really  the  produce  of  human 
industry,  if  they  can  be  regarded  as  the  evidence  equally  indisputable,  of 
the  existence  of  man  before  the  formation  of  the  dfeposit  whicli  contains 
tbein, — as  the  bonos  of  cle})hant8,  rhinoceros,  the  great  deer,  hippopotanuis, 
bear,  hytcna,  ciive-lion,  etc.,  are  of  tlie  contemporary  existence  of  those 
animals, — it  matters  little  wliotlier  wo  meet  with,  or  clo  not  meet  with  the 
remains  of  iium  himself;  the  question   i*»   resolved  by  the   fact,  and  it 
matters  little  priiiiiirily  whether  the  sand  and  the  solid  gravel  of  Moulin- 
Quignon  be  or  be  not  <iuaternary.     The  general  essential  result,  the  theo- 
retical point  which  governs   the  question,  namely,  the  antiquity  of  man 
and  his  contenn^oraneity  with  the  great  extinct  species  of  mamuiifers. 
would  not  be  afTeeted,  and  the  conclusion  would  lo^-e  nothing  of  its  value 
from  being  founded  on  the  produce  of  human  industry,  instead  of  upon 
the  remains  of  man's  skeleton.    Regarding  the  facts  acquired,  we  cannot  re- 
fuse to  admit  that  the  worked  flints  of  Amiens  and  Abbeville  are  found  in  a 
deposit  essentially  quaternar3%  associated  with  the  bones  of  animals  of  ex- 
tinct species,  and  except  from  particular  circumstances  there  is  no  reason 
to  suspect  the  human  jaw  of  Moulin-Quignon  should  not  be  contemporary. 
Now  however  it  remains  to  treat  an  essential  point — the  precise  determi- 
nation of  the  age  of  those  deposits  or  the  place  they  occupy  in  the  quater- 
narv  series.     This  determination  M.  Arcliiac  thinks  very  easy.     Not  by 
secKing  on  the  South  terms  of  comparison  where  none  exist,  or  of  which, 
ifthey  did,  we  could  not  admit  the  value,  but  by  going  to  the  North-west 
in  the  Low  Countries  where  the  quaternary  series  above  and  below  the 
level  of  the  sea  is  to  be  seen  in  its  true  relations  with  the  Upper  Tertiary 
deposits  ;  or,  better  still,  to  the  north  in  the  eastern  counties  of  England. 
In  the  particular  basin  of  the  Somme,  as  in  all  the  little  depressions  which 
follow  the  watercourses  which  run  from  the  divisional  line  of  the  Oise 
directly  to  the  sea,  the  deposits  of  transported  detritus,  ooze  (Umoncux), 
sand,  and  gravels  repose   directly   on    the    Chalk,  excepting   where   the 
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[lower  Tertiary  deposits  separate  them^  and  we  perceive  no  intermediate 
iiratum  sufficiently  characterized  to  admit  onr  appreciating  the  immcn- 
ity  of  time  which  elapsed  before  these  recent  sediments  were  super- 
)oeed.  But  beyond  tliat  district  the  original  flint-implement  stratum, 
deDtical  with  that  of  the  valley  of  the  Somme,  is  found  in  the  lacustrine 
yedB  which  have  succeeded  the  partial  scooping  out  {ravinement)  of  the 
ill  or  boulder-clay.  The  evidence  of  these  relations  has  been  given  by 
lie  sections  at  Hoxne,  in  Suffolk,  the  valley  of  the  Lark,  at  Bedford,  etc., 
M>mpared  with  those  of  Mundesley,  on  the  Norfolk  coast.  These  have  de- 
nonstrated  to  us  that  the  lacustrine  beds  are  more  recent  than  the  marine 
matemary  deposits  of  England,  Scotland,  and  Ireland,  and  still  more  so 
tiian  the  Norfolk  Crag,  the  masses  of  bones  of  JSlephas  meridionalU  and 
"E.  amttauu4,  aud  lastly  than  the  phenomena  of  striation,  groovings,  and 
poliahea  surfaces  of  the  northern  regions,' whether  in  the  British  Islands 
9r  in  Scandinavia.  The  fauna  which  characterizes  these  sediments,  where 
induatrial  products  for  the  first  time  appear,  consists  of  fluviatile  and  ter- 
restrial mollusca, — which,  with  two  or  three  exceptions,  still  live  in  the 
district, — ^and  of  pachydermatous  mammalia,  ruminants,  and  carnivora — 
Slepkasprimigemaa,  JS.  aniiquus.  Rhinoceros  tichorhinuHy  Hippopotamus 
major,  Uervus  tarandus,  C,  megaceros.  Bos  primi genius ^  J3.  moschaiiis, 
£quu9  Jhssilis,  Felis  spelaat  Hjteena  speliea,  Ursus  spel-ceus,  etc. ;  that  is, 
precisely  the  association  of  species  which  we  find  in  the  fluvio-marine  de- 
posits of  Menchecourt,  in  the  sand  and  gravel  drift  deposits  (terrains  de 
tratuport)  of  other  localities  around  Abbeville,  Amiens,  as  well  as  in  the 
valley  of  the  Oise,  in  the  environs  of  Chauny,  ete.  The  analogy  of  these 
faunas,  between  one  part  and  the  other  of  the  region,  is  rendered  still  more 
striking  by  the  presence  at  Menchecourt  of  the  Corbicula  consohrina  or 
flmminaUs,  so  characteristic  of  the  same  horizon  from  Grays  Thurrocks,  on 
the  left  bank  of  the  Thames,  as  far  as  the  neighbourhood  of  Hull,  on  the 
borders  of  the  B  umber,  and  which  has  been  observed  at  the  same  horizon 
in  well-sinkings  at  Ostend. 

Now  the  debris  of  this  fauna  of  vertebrates  and  invertebrates  has  been 
buried  since  the  spreading  of  the  great  deposits  of  sand,  clay,  and  rolled 
pebbles,  which  extends  from  the  east  and  south  parts  of  England,  and 
to  which  succeeds  also,  in  some  parts  of  the  Continent,  an  argillaceous 
sand  analogous  to  the  ancient  alluvium.  If  with  these  known  stratigra- 
phical  and  palaeontological  divisions  on  the  other  side  of  the  straits,  wo 
specially  compare  those  of  the  valley  of  the  Somme,  we  shall  be  led  to 
regard  the  quaternary  deposits  of  the  latter  as  not  more  ancient  than  the 
lacustrine  beds  of  Englana,  as  contemporary  with  those  that  beyond  the 
Channel  contain  the  muna  of  great  extinct  mammalia  which  lived  towards 
the  middle  of  the  Quaternary  epoch.  The  deposits  of  the  valley  of  the 
Somme,  like  those  of  the  basins  of  the  Oise,  more  recent  than  the  boul- 
der-clay (argile  h  blocs),  than  the  crag  of  Norfolk,  represent,  in  reality, 
only  the  phenomena  which  preceded  the  second  glacial  period.  Thus  on 
the  one  part  the  comparison  of  these  deposits  with  those  of  the  neigh- 
bouring departments  to  the  east,  and  where  the  stratigrai)hical  relation- 
ships are  better  marked,  permits  a  statement  of  the  perioa  to  which  they 
belong ;  on  the  other  hand,  their  comparison  with  those  of  Belgium,  Hol- 
land, and  England,  reveals  their  true  place  or  exact  horizon  in  the  series 
of  sediments  of  this  age.  "  We  distinguish  thus,"  says  M.  d'Archiac, 
"with  M.  Worsaae,  two  ages  of  stone;  one  anterior  to  the  last  quater- 
nary deposits,  or  antediluvian,  characterized  by  the  most  rudely  worked 
flints;  the  other,  posterior  or  antehistoric,  the  arms  or  instruments  of 
which  belong  to  a  more  or  less  barbaric  state,  the  age  of  which  comes  up 
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to  the  ancient  peoples  of  Denmark,  who  formed  the  Kjokkenmoddisi^ 
and  those  of  Switzerland,  Ireland,  and  other  regions,  who  oonstracted  their 
lake -dwellings." 

M.  Raynal,  Professor  of  Physics  at  Poitiers,  has  discovered  the  renuiiiu 
of  a  crocodile  in  the  oolite  of  Grand-Pont.  The  lower  jaw  is  like  that  of 
C  Schleaelii  of  Blainville  (Ost^og.  p.  5,  pi.  ii.).  The  opercular  bones  ex- 
tend as  mr  as  the  symphysis,  a  character  unknown  in  any  other  crocodile. 
In  allusion  to  these  conditions,  the  specimen  has  been  termed  C.pkjfsop§- 
thus. 


NOTES  AND  QUERIES. 

Mammalian  Bbmains. — The  following  passage  in  Bishop  Gibson'i 
translation  (ed.  1772)  of  Camden's  *  Britannia,'  seemingly  refers  to  Mini- 
malian  remains,  and  possibly  to  fossil  flint  implements  : — "  After  the  Wye 
has  run  a  little  further  and  saluted  Goodrich  Castle,  which  King  John  gire 
to  William,  Earl- Marshal,  and  which  was  afterwards  the  principal  seat  of 
the  Talbots,  it  takes  leave  of  Herefordshire,  and  goes  into  the  coon^  of 
Monmouth.  In  the  south  limit  of  this  county  is  Doward,  in  the  parish  of 
Whitchurch,  a  pretty  high  hill,  on  the  top  whereof  one  would  guess  by  the 
ditehes  that  there  had  been  an  ancient  fortification ;  and  what  makes  it 
probable  is  that  in  digging  there  for  iron-ore  and  limestone,  broad  arrom' 
\eads  have  been  found  of  late  years,  and  not  lon^  ago  the  greatest  part  of 
the  hones  qf  a  giaaiUic  person  weite  found  here  interred  in  a  place  which 
seemed  to  be  arched  over :  the  length  of  all  the  joints  was  twice  the  length 
of  others  of  this  age,  and  they  were  given  by  two  neighbouring  gentlemen, 
Captain  Scudamore  and  Mr.  White,  to  a  surgeon  in  Bristol." 

Professor  E.  Jones  on  Foraminifera. — For  the  6th  paragraph  on 
page  294,  and  the  second  footnote,  substitute  the  following : — 

Fig.  9-11.  RoTALiA*  UMBILICATA,  D' Orbigny,  sp. 

This  is  a  small  compact  variety  of  Rotalia  Becrarit,  and  is  almost,  if  not  quite,  the 
same  as  Rotalia  Soldanii.  R.  Beccarii  lives  in  rather  shallow  water,  and  some  of  its 
varieties  live  in  very  shallow  water,  even  in  river-mouths  and  salt-marshes ;  whilst  A 
nmbilicaia  is  found  in  deeper  water  than  the  type  lives  in ;  and  R.  orbicuiari*,  another 
variety,  is  smaller  still,  aud  exists  in  deeper  parts  of  the  sea,  from  a  hundred  to  a  tboa- 
sand  fathoms. 


MISCELLANEOUS  NOTICES. 

*  Silliman's  Journal '  for  July  contains  "  Observations  upon  some  of  the 
Brachiopoda,  with  reference  to  the  genera  Cryptorella,  Centronella^  Mfri- 
Stella,  and  allied  forms,"  by  Professor  James  Hall ;  continuation  of  the 
"  Flora  of  the  Devonian  period  in  North-Eaatern  America,"  by  Dr.  J. 
W.  Dawson  ;  **  New  Facts  and  Conclusions  respecting  the  Fossil  Foot- 
marks in  the  Connecticut  Valley,"  by  Edward  Hitehcock  ;  **  On  Aerolite* 
and  the  fall  of  Stones  at  Butsura,  India,  May,  1861,"  by  Professor  N.  S. 
Maskelyne.  The  new  works  or  works  preparing  for  publication  noticed 
are,  Annual  Report  of  the  State  Geologist  of  California  for  1862 ;   Map 

*  For  the  description  of  Rotalia  proper,  see  Carpenter's  *  Introdnction  to  the  Study 
of  Foraminifera  '  (fUy  Society),  1S62,  p.  212,  etc. 
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J  of  St.  Francisco ;  Map  of  vicinity  of  Mount  Diablo ;  Map  of  Coast- 
»  from  Bay  of  Monterey  Roiith  to  Santa  Barbara;  Map  of  the 
lioe  SilTer-mining  region ;  Map  of  Comstock  Lode ;  Map  of  central 
on  of  Sierra  Nevada;  'Ichnographs  from  the  Sandstone  of  Connec- 
Siver/  by  James  Deane,  M.D.,  62  pp.  4to,  with  45  plates ;  '  Notice 
»me  new  species  of  Fossils  from  a  locality  of  the  Niagara  group  in 
ma,  with  a  list  of  identified  species  from  the  same  place/  by  Fro- 
r  James  Hall ;  '  Die  Ctenodipterinen  des  Devonischen  Systems/  by 
).  H.  Pander  (St.  Petersburg,  1858) ;  '  Ueber  die  Saurodipterinen, 
Irodonten,  GlvptolepideUt  und  Cheirolepiden  des  Devoniscnen  Sys- 
,'  b^  Dr.  C.  H.  Pander  (1860).  The  height  of  Mount  Shasta,  in 
3mia,  has  been  fixed  at  14,440  feet,  by  Mr.  Whitney,  the  geological 
jyor. 

e  September  number  of  that  ioumal  has  the  following  geological 
es : — "On  the  Coal- Measures  of  Cape  Breton,  N.B.,"  with  a  section, 
[r.  J.  P.  Lesley ;  "  On  the  Genus  Centronella,"  by  Mr.  E.  Billings ; 

Childrenite,  from  Hebron,  in  Maine,"  by  Mr.  George  J.  Brusn ; 

Meteoric  Iron  from  Dakota  Territory,"  by  Dr.  C.  T.  Jackson,  of 
)n.    Amongst  the  notices  of  new  works  are — 

ammenstellang;  der  Statischen  Ergebnisse  des  Bergwerks,  Hiitten-  nnd  SaHnen-Be- 
I  in  dein  Preossischen  Staate  w&hrend'der  zehn  Jahre  von  1852  bis  1861.  By  £. 
IS.     BerKn,  1853. Handbnch  der  Metallargischen  Huttenknode,  vol.  ii.    By 

Kerl.    Freiberg,  1863. £tat  pr^nt  de  la  M^tallurgie  da  Fer  en  Angleterre. 

M.  Grnuer  et  Lan.     Paris,  1862. Berg-  and  Ilattenmfknnisches  Jahrbuch  der 

lergakademiea  Leoben  und  Schemnitz,  and  der  k.  k.  Moatan-Lebranstalt,  Pribram 

teur.    P.  Turner.     Vienna,  1863. ^Die  Fortscbritte  der  Metallurgiscben  Hut- 

rerbes  im  Jahre  1862.     By  Dr.  C.  P.  A.  Hartmann.     Leipzig,  1863. Inter- 

b1  Exhibition  of  1862,  Jurors'  Report  of  Class  I.,  Mining,  Quarrying,  Metal- 

and  Mineral  Prodocts.     By  W.  W.  Smyth,  F.R.S.     London,  1862. Second 

1  Report  upon  the  Natural  History  and  Geology  of  the  State  of  Maine.     1862. 

bed  1863. Fossil  Crustaceans  from  the  Coal-Measures  and  Devonian  Rocks  of 

I  America.     By  Mr.  Salter.     In  Q.  J.  Geol.  Soc.,  vol.  xix. Ou  the  Cambrian 

[oronian  Formations.     By  Dr.  J.  J.  Bigsby.     In  Q.  J.  Geol.  Soc.,  vol.  xix. 

!  Lower  Carboniferous  Brachiopoda  of  Nova  Scotia.     By  T.  Davidson,  Esq.     In 

GeoL  Soc.,  vol.  xix. On  the  Fossil  Estherise  and  their  Distribution.    By  Pro- 

T.  Rupert  Jones.  In  Q.  J.  Geol.  Soc,  vol.  xix.— On  a  new  Labyrinthodont 
;,  Anthraeotaurut  Rusfelli,  firom  the  Lanarkshire  Coal- Field.  By  Professor  T. 
xley.  In  Qh  J.  Geol.  Soc.,  vol.  xix. On  the  Production  of  Crystalline  Lime- 
by  Heat.     In  Poggeudorf,  Ann.,  vol.  cxviii. On  the  Flora  of  the  Devonian 

in  North-Eastem  America.     By  Dr.  J.  W.  Dawson.     In  U.  J.  Geol.  Soc., 

5  *  Dublin  Quarterly  Journal  of  Science '  for  October  contains  a  very 
sting  **  Description  of  the  Tonymore  Cranno^e,"  by  Mr.  W.  It. 
3,  with  woodcut  plans  and  views ;  a  paper  "  On  some  Striated  Sur- 
in  the  Granite  near  Dublin,'  by  the  Bev.  M.  Close, — the  striations 
ed  to  being  on  the  vertical  faces  of  joints,  and  resembling  Slioken- 
;  a  "  Description  of  a  New  Species  of  Flesiosaurus  from  the  Lias, 
fVTiitby/'  by  Dr.  A.  Carte  and  Mr.  W.  H.  Baily,  with  two  plates, 
I  Flesiosaurus  being  the  very  large  and  perfect  one  found  on  the 
of  the  Marquis  of  I^ormanby,  in  July,  1848,  in  the  Liassic  beds  of 
ettleness  Alum  Works,  and  presented  by  that  nobleman  to  the  late 
hilip  Crampton,  Bart.,  and  now  in  the  Natural  History  Museum  of 
toyal  Dublin  Society.  The  name  given  to  this  specimen  by  the 
r  IS  P.  Cramptoni, 

:..  VI.  3  K 
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Air-breathers  qfthe  Coal  Period;  a  descriptive  account  of  the  J^emaintif 
Land' Animals  found  in  the  Coal  Formation  of  Nova  Scotia,  wiik  re- 
marks  on  their  hearing  on  theories  of  the  formation  cf  Coat^  and  </  the 
Origin  of  Species.  By  J.  W.  Dawson,  LL.D.,  F.E.S.,  F.G.S.,  etc.,  rrin- 
cipal  of  M*Gill  University,  Montreal. 

To  Dr.  Dawson  geology  is  indebted  for  much  progress  in  the  knowkdi^ 
obtained  of  the  fossil  botanjr  of  the  Palsozoic  period,  but  his  discorem 
of  reptilian  remains  and  of  air-breathing  land-shells  in  the  coal  strata  of 
Nova  Scotia,  are  discoveries  in  value  far  beyond  the  usual  estimation  of 
new  species  and  genera.  They  are  fixed  points  in  the  scale  of  progress  in 
our  science, — distinct  steps  in  the  ladder  of  human  information  ;  they  teach 
important  conclusions,  and,  rightly,  their  discoverer  feels  himself  under  an 
obligation  to  make  them  known  as  extensively  and  perfectly  as  possible 
to  the  scientific  world.  Although  already  the  specimens  have  been  more 
or  less  extensively  illustrated  in  the  pages  of  the  '  Journal  of  the  London 
Geological  Society,'  and  have  been  submitted  to  the  investigation  speriallj 
engaged  in  the  study  of  such  remains.  Dr.  Dawson  has  found  it  impos- 
sible to  bring  out  in  this  way  all  the  details  desirable,  and  to  present  a  con- 
nected view  of  the  facts.  Hence  the  present  publication,  which  is  a  reTised 
reprint  of  articles  published  during  the  present  year  in  the  '  Canadian 
Naturalist  and  Geologist,*  and  illustrated  with,  besides  the  plates  giren  in 
that  journal,  a  photograph -plate  of  details  of  various  Dendrerpetons  and 
Hylonomi.  Those  who  wish  minutely  to  study  this  interesting  subject,  we 
must  refer  to  Dr.  Dawson's  valuable  orochure ;  but  we  may  here  well  give 
a  brief  abstract  of  its  contents,  and  in  doing  this  we  shall  show  a  more 
marked  appreciation  of  the  doctor's  labours  than  by  any  amount  of  lauda- 
tory comments  we  could  bestow.  Ihe  animal  poj)uration  of  the  earth 
during  the  older  or  palaeozoic  period  is  known  to  us  chiefly  through  the 
medium  of  remains  preserved  in  rocks  deposited  on  the  bed  of  the  ocean, 
in  which  there  is  but  slight  chance  of  finding  relics  of  the  animaJs  of  the 
land,  even  if  such  had  existed  plentifully  on  its  bounding  shores.  Perhaps 
for  this  reason — perhaps  because  there  were  no  laud-animals — the  organic 
remains  of  the  Cambnan,  Silurian,  and  Lower  Devonian  rocks  contain,  so 
far  as  animal  remains  are  concerned,  only  those  of  marine  species.  In  the 
Upper  Silurian  and  I^ower  Devonian,  nowever,  land  plants  begin  to  ap- 
pear ;  and  in  the  Upper  Devonian  these  are  so  numerous  and  varied  as  to 
afford  a  great  probability  that  animals  also  tenanted  the  land.  Indeed,  Mr. 
liartt,  of  St.  John,  has  infornied  the  author  of  the  discovery  of  insect- 
remains  on  the  rich  plant-bearing  Upper  Devonian  beds  of  that  locality. 
It  is  true,  also,  that  reptiles  of  high  organization  have  been  found  in  beds 
referred  to  the  Upper  Devonian,  at  Elgin,  in  Scotland.  That  there  was 
dry  land  even  in  the  Lower  Silurian  period,  we  know,  and  can  even  trace 
the  former  shores.  In  Canada  the  old  Lauren tian  coast  extends  for  more 
than  a  thousand  miles  from  Labrador  to  Lake  Superior,  marking  the 
southern  border  of  the  nucleus  of  the  American  continent  in  the  Lower 
Silurian  period.  Along  a  great  part  of  this  ancient  coast  are  other  sand- 
flats  of  the  Pot«dam  sandstone,  aflbrding  very  favourable  conditions  for  the 
embedding  of  land-animals,  had  such  existed ;  stijl  not  a  trace  has  hern 
found. 

"  I  have  myself,"  savft  Dr.  Dawson,  "  followed  the  Lower  Silurian  beds  up  to  their 
ancient  limits  in  some  localities,  and  collected  the  shells  which  the  waves  had  da&hed  on 
the  beach,  and  have  seen  under  the  Silurian  bed>,  the  Laurcutian  rocks  flitted  and  in- 
dented with  weather  marks,  allowing  tliat  this  old  shore  was  then  gradually  subsiding : 
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ft  the  Kcbrd  of  the  rocks'was  totally  uleut  as  to  the  animals  that  may  hare  trod  the 
hore,  or  the  trees  that  may  have  waved  over  it.  All  that  can  be  said  is  that  the  sun 
hone,  the  rain  fell,  and  the  wind  blew  as  it  does  now,  and  that  the  sea  abounded  in 
ivioff  aeotnrea.  The  eyes  of  trilobites,  the  weathered  Laarcntian  rocks,  the  wind -rip- 
Jes  in  the  Potsdam  sandstone,  the  rich  fossils  of  the  limestones,  testify  to  these  things. 
!tie  existence  of  such  ccmditions  would  lead  us  to  hope  that  land  animals  may  yet  be 
Diuid  in  these  older  formations.  On  the  other  hand,  the  gradual  failure  of  one  form  of 
ife  after  another,  as  we  descend  in  the  geolc^cal  series,  and  the  absence  of  fishes  and 
VBfi  plants  in  the  older  Silurian  rocks,  might  iodoce  us  to  believe  that  we  have  here 
eadied  the  beginning  of  animal  life,  and  have  left  far  behind  us  those  forms  that  inhabit 
he  land. 

"  Even  in  the  Carboniferons  period,  though  land  plants  abound,  air-breathers  are  few, 
nd  meet  of  them  have  only  been  recently  recognized.  We  know,  however,  with  cer- 
tinty  that  the  dark  and  luxuriant  forests  of  the  Coal  period  were  not  destitute  of  animal 
ife.  Reptiles  crept  under  their  shade,  land-snails  and  milHiiedes  fed  on  the  rank  leaves 
nd  decaying  vegetable  matter,  and  insects  flitted  through  the  air  of  the  sunnier  spots. 
vreat  interest  attaches  to  these  creatures ;  perhaps  the  first-bom  species  in  some  of  their 
espective  types,  and  certainly  belonging  to  one  of  the  oldest  land  faunas,  and  presenting 
irototjpet  of  future  forms  equally  interesting  to  the  geologist  and  the  zoologist. 

"  It  has  happened  to  the  writer  of  these  pages  to  have  had  some  share  in  the  discovery 
if  several  of  these  ancient  animals.  The  coal  formation  of  Nova  Scotia,  so  full  m  its 
levelopment,  so  rich  in  fossil  remains,  and  so  well  exposed  in  coast  cliffs,  has  afforded 
dminible  opportunities  for  such  discoveries,  which  have  been  so  far  improved  that  at 
east  eight  out  of  the  not  very  large  number  of  known  Carboniferous  land  animals,  have 
leen  obtained  from  it." 

Five  species  of  Carboniferous  reptiles  have  been  recognized  on  the 
x>Dtinent  of  Europe,  three  in  Great  Britain,  and  four  in  the  United  States 
»f  America.  Footprints  were  amongst  the  earliest  iudieiitions  of  the  Car- 
x>iiiferoas  reptiles  of  Nova  S(*otia : — 

"  It  has  often  happened  to  geolcigists,  as  to  other  explorers  of  new  regions,  that  foot- 
irints  on  the  sand  have  guided  them  to  the  inhabitants  of  unknown  lauds.  The  first 
race  ever  observed  of  reptiles  in  the  Carboniferous  system,  consisted  of  a  series  of  small 
Hit  well-marked  footprints  found  by  Sir  W.  £.  Logan,  in  1841,  in  the  lower  coal-mea- 
ares  of  Uorton  filuff,  in  Nova  Scotia. 

"  The  rocks  of  Horton  Bluff  arc  below  the  gypsum  of  that  neighbourhood ;  so  that 
he  specimen  in  question  (if  Lyell's  views  are  correct)  comes  from  the  very  bottom  of  the 
mi  series,  or  at  any  rate  very  low  down  in  it,  and  demonstrates  the  existence  of  reptiles 
it  an  earlier  epoch  than  has  hitherto  been  determined ;  none  having  been  previously 
ound  below  the  magnesian  limestone,  or  to  give  it  Murchisou's  new  name,  the  *  Per- 
nian  era.' 

This  important  discovery » made  in  1841,  and  published  in  1842,  has  been 
>verlookea  by  European  writers : — 

"  And  the  discovery  of  reptilian  bones  by  Von  Decben,  at  Soarbruck,  in  1844,  and 
hat  of  footprints  by  I)r.  King  in  the  same  year,  in  Pennsylvania,  have  been  nuifornily 
"eferred  to  as  the  first  observations  of  this  kind.  This  error  Dr.  Dawson  desires  to  cor- 
rect, not  merely  in  the  interest  of  truth,  but  also  in  thiit  of  his  friend  Sir  William  Logan, 
ind  of  his  native  province  of  Nova  Scotia ;  and  he  trusts  that  henceforth  the  received 
itatement  will  be,  that  the  first  indications  of  the  existence  of  reptiles  in  the  Coal  period, 
were  obtained  by  Logan,  in  the  lower  coal  formation  of  Nova  Scotia,  in  1841.  Insects 
and  arachnidans,  it  may  be  observed,  had  previously  been  discovered  in  the  coal  formation 
inEorope. 

"The  original  specimen  of  these  footprints  is  still  in  the  collection  of  Sir  William 
Loffan.  It  is  a  slab  of  dark-coloured  sandstone,  glazed  with  fiue  clay  on  the  surface ; 
tad  having  a  series  of  seven  footprints  in  two  rows,  distant  about  three  inches ;  the  dis- 
tance of  the  impressions  in  each  row  being  three  or  four  inches,  and  the  individual  im- 
pressions about  one  inch  in  length.  They  seem  to  have  been  made  by  the  points  of  the 
toes,  which  must  have  been  armed  with  strong  and  apparently  blunt  claws,  and  Bp[M;ar  as 
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if  eitk«r  Die  forfkee  had  been  tomewbat  firm,  or  as  if  tbe  body  of  tlie  animal  bid  Vca 
partly  water-borne.  In  one  place  only  U  tbere  a  diatinet  mark  of  the  wbole  foot, » if 
tbe  animal  bad  exerted  an  nnusnal  pressure  in  taming  or  stopping  suddenly.  Tbe  na- 
pressions  are  sueh  aa  way  have  been  made  by  aome  of  tbe  reptilca  to  be  disfribad  ia  tk 
aequel,  as,  for  instanee,  by  Dendrerpeiom  Jcadunntm. 

"  Attention  baring  been  directed  to  sneb  marks  by  tbese  obaenrationa  of  Sir  YSiSam 
liogan,  several  otber  discoveriea  of  tbe  aame  kind  were  subsequently  made,  in  variosi 
parts  of  the  province,  and  in  different  membera  of  the  Carboniferoua  system.  The  M 
of  these,  in  order  of  time,  was  made  in  1844i  in  beds  of  Red  SandaUme  and  shale  nor 
Tktamagouobe,  in  tbe  eastern  part  of  Nova  Sootia,  and  bdonging  to  tbe  iqiper  or  nenr 
members  of  the  coal-measnres.  In  examining  these  beds  with  tbe  view  of  detcnahiisg 
their  precise  geological  age,  Dr.  Dawson  found  on  tbe  snrfiMe  of  aome  of  them  inpfti- 
sions  of  worin-borrows,  rain-drops,  and  aou-cracks,  and  with  these,  two  kinds  of  foot* 
prints,  probably  of  reptilian  animals.  One  kind  consisted  of  marka,  or  rather  sentehOb 
aa  of  three  toes,  and  rrsembling  somewhat  the  seratcbes  made  by  the  dawa  of  a  tortoiK 
in  creeping  up  a  bank  of  stiff  clay ;  they  were  probably  of  tbe  same  nature  and  origiB 
with  those  found  by  Logau  at  Horton.  The  others  were  of  very  different  appearaao. 
Thev  consisted  of  two  series  of  strongly-marked  elongated  impressions,  without  distisrf 
marks  of  toes,  in  series  four  indies  distant  Cirom  each  otber,  and  with  an  intervening  till- 
mark.  They  seem  to  have  been  produced  by  an  animal  wading  in  aoft  mud,  ao  that  deep 
holes,  rather  than  regular  impressions,  marked  its  footsteps,  and  that  in  tbe  hind  foot, 
the  heel  touched  the  surface,  giving  a  plantigrade  appearanoe  to  the  tracka. 

"  Shortly  afterward.  Dr.  Harding,  of  Windsor,  when  examining  a  oargo  of  ssnditflii 
wWrh  had  been  landed  at  that  place  from  Parrsboro',  found  on  one  of  the  slabs  a  nrf 
distinct  scries  of  footprints  each  with  four  toes,  and  a  trace  of  the  fifth.     Tbe  rocb  it 
that  place  are  probably  of  nearly  the  same  age  with  those  of  Parrsboro*.     Similar  foot- 
prints  are  also  stated  to  have  been  found  by  Dr.  Gcsner,  at  Parrsboro*.    Dr.  Dawson  Im 
since  observed  several  instances  of  such  impressions  at  the  Joggins,  at  Horton,  and  neir 
Windsor ;  these  examples  showing  that  reptilian  animals  existed  in  no  inconsideraUe 
nunibcra  throughout  the  coal-field  of  Nova  Scotia,  snd  from  the  beginning  to  the  end  of 
the  CnrhunirerotiA  ])eriu(I.     On  comparing  these  with  one  another,  it  will  be  observed 
that  liO^nn's,  Harding's,  and  one  of  mine  are  of  similar  general  charncter,  and  mav  have 
been  made  by  one  kind  of  nnimni,  which  must  have  had  the  fore  ond  hind  feet  nearly  of 
eqnnl  size.     The  other  bi^lon^s  to  a  smaller  animal,  which  probably  trovelled  on  longer 
limbs,  more  in  the  manner  of  nn  ordinary  qnadruped.     These  impiYsvions  are  chiefly  in- 
teresting Q.o  indicating  the  wide  diffusion  and  abundance  of  the  creatures  producing  thiiu, 
and  that  they  haunted  tidal  flats  and  muddy  shores,  perhaps  emerging  from  the  wat^r 
that  they  mij;ht  bask  in  the  snn,  or  possibly  searching  for  food  smong  tbe  rejcctanients 
of  the  hca,  or  of  lo^unes  and  estuaries." 

lu  1851  Dr.  Dawson  discoveiod,  in  a  large  pile  of  nibbish,  at  the  Albion 
Mines  Kailway  Station  in  some  blocks  of  hard  carboniferous  sbale  and 
earthy  coal,  scales,  teeth,  and  coprolites.  Observing  an  object  of  larger 
size  tlian  usual  at  the  edire  of  a  block,  he  split  the  block  opt>n  and  found  a 
large  llattoned  skull,  which  was  dispatched  to  England,  and  after  remain* 
ing  a  ^'oar  or  two  as  quietly  in  the  Geological  Society's  collection  as  if  in 
its  original  bed  in  the  coal-mine,  it  waa  handed,  in  1852,  to  Professor 
Owen,  who  described  it  in  December.  1853,  under  the  rame  of  Baphetes 
pJaniceps,  or  the  **  Hat-headed  diving  animal,"  in  allusicn  to  the  flatness  of 
the  creature's  skull,  and  the  possibility  of  its  having  been  in  tbe  habit  of 
diving  :— 

"  Of  the  general  form  and  dimensions  of  Baphetes,  the  facts  at  present  known  do  not 
enable  ns  to  say  much.  Its  formidable  teeth  and  strong  maxillnry  bones  show  thst  it 
must  have  devoured  animals  of  considerable  size,  probably  the  fishes  whose  remains  sre 
found  with  it,  or  the  smaller  reptiles  of  the  Coal.  It  must  in  short  have  been  crocodilian, 
rather  than  fro<^.like,  in  its  mode  of  life;  but  whether,  like  the  labyrinthodonts,  it  hsd 
strong  limbs  and  a  short  body,  or  like  the  crocodiles,  an  elongated  form  and  a  powerful 
natatory  tail,  the  remains  do  not  decide.     One  of  the  limbs  or  a  vertebra  of  the  tail 
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vonU  tettle  this  quettion,  but  neither  htte  as  yet  been  found.  That  there  were  large 
animals  of  the  labyrinthodontal  form  in  the  Coul  period,  is  proved  by  the  footprints  dis- 
conrered  by  Dr.  King  in  Pennsylvania,  which  may  have  been  produced  by  an  animal  of 
tliB  type  of  Baphetes.  On  the  other  hand,  that  there  were  large  swimming  reptiles, 
seems  established  by  the  recent  discovery  of  the  vertebrsc  of  Eosaurus  AcadianM^  at  the 
Jo|[giiM>  by  Mr.  Marsh.  The  locomotion  of  Baphetes  must  have  been  vigorous  and 
fipd,  but  it  may  have  been  effected  both  on  land  and  in  water,  and  either  by  feet  or 
tnl,  or  both. 

**  With  the  nature  of  its  habitat  we  are  better  aeqnaioted.  The  area  of  the  Albion 
Miofli  coal-field  was  somewhat  exceptional  in  its  character.  It  seems  to  have  been  a 
bay  or  indentation  in  the  Silurian  land,  separated  from  the  remainder  of  the  coal-field  by 
■  high  shingle  beach,  now  a  bed  of  conglomerate. 

-  '*  We  may  imagine  a  lar§;e  lake  or  lagune,  loaded  with  trunks  of  trees  and  decaying 
mgctaMe  matter,  having  in  its  shallow  parts,  and  along  its  sides,  dense  brakes  of  Gala- 
mitea,  and  forests  of  Sigillaria,  Lepidodendron,  and  other  trees  of  the  period,  extending 
fiff  on  every  side  as  damp  pestilential  swamps.  In  such  a  habitat,  uninviting  to  us,  but, 
DO  doubt,  suited  to  Baphetes,  that  creature  crawled  through  swamps  and  thickets,  wal- 
lowed in  flats  of  block  mud,  or  swsm  and  dived  in  search  of  its  finny  prey.  It  was,  in 
ao  Ikr  aa  we  know,  the  monarch  of  these  swamps,  though  there  is  evidence  of  the  existence  of 
similar  creatures  of  this  type  quite  as  large  in  other  parts  of  the  Nova  Scotia  coalfield.*' 

The  first  diBcovery  of  the  remains  of  a  reptile,  the  Dendrerpeton  Aca- 
dianum,  and  a  land-shell  in  the  interior  of  a  great  tree  in  the  coal-measures 
of  Nova  Scotia,  was  primarily  announced  in  a  joint  pajper  by  Dr.  Dawson 
and  Sir  Charles  Lyell,  before  the  Geological  Society  or  London : — 

"  The  Sooth  Joggins  Section  is,  among  other  things,  remarkable  for  the  number  of 
beds  which  contain  remains  of  erect  trees  embedded  in  sittt :  these  trees  are  for  the  most 
part  Sigillaria,  varying  in  diameter  from  six  inches  to  five  feet.  They  have  grown  in 
onderclays  and  wet  soils,  similar  to  those  in  wliich  the  coal  was  accumulated ;  and  these 
having  been  submerged  or  buried  by  mud  carried  down  by  inundations,  the  trees,  killed 
by  the  accumulations  around  their  stems,  have  decayed,  and  their  tops  being  broken  off 
at  the  level  of  the  mnd  or  sand,  the  cylindrical  cavities,  left  open  by  the  disappearance  of 
the  wood,  and  preserved  in  their  form  by  the  greater  durability  of  the  bark,  have  been 
filled  with  sand  and  clay.  This,  now  hardened  into  stone,  constitutes  pillar-like  casts  of 
the  trees,  which  may  often  be  seen  exposed  in  the  cliffs,  and  which,  as  these  was^te  awny, 
faU  upon  the  beach.  The  sandstones  enveloping  these  pillared  trunks  of  the  ancient 
Sigillarise  of  the  coal,  are  laminated  or  bedded,  and  the  laminic,  when  exposed,  split 
apart  with  the  weather,  so  that  the  trees  themselves  become  split  across ;  this  being 
often  aided  by  the  arrangement  of  the  matter  within  the  trunks,  in  layers  more  or 
less  corresponding  to  those  without.  Thus  one  of  these  fossil  trees  usually  falls  to  the 
beach  in  a  series  of  disks,  somewhat  resembling  the  grindstones  which  are  exten- 
sively manufactured  on  the  coast.  The  surfa(!C8  of  these  fragments  often  exhibit  re- 
mains of  plants  which  have  been  washed  into  the  hollow  trunks  and  have  been  em- 
bedded there;  and  in  our  explorations  of  the  shore,  we  always  carefully  scrutinized  such 
specimens,  both  with  the  view  of  observing  whether  they  retained  the  superficial  mark- 
ings of  Sigillarise,  and  with  reference  to  the  fossils  contained  in  them.  It  was  while 
examining  a  pile  of  these  *  fossil  grindstones,'  that  we  were  surprised  by  finding  on  one 
of  them  what  seemed  to  be  fragments  of  bone.  On  careful  search  other  bones  appeared, 
and  they  had  the  aspect,  not  of  remains  of  fishes,  of  which  many  species  are  found  fossil 
in  these  eoal-measures,  but  rather  of  limb-bones  of  a  quadruped.  The  fallen  pieces  of 
the  tree  were  carefully  taken  up,  and  other  bones  disengaged,  and  at  length  a  jaw  with 
teeth  made  its  appearance.  ^Ye  felt  quite  confident,  from  the  first,  that  these  bones 
were  reptilian ;  and  the  whole,  being  carefully  packed  and  labelled,  were  taken  by  Sir 
Charles  to  the  United  States,  and  submitted  to  Professor  J.  Wyman,  of  Cambridge,  who 
recognized  their  reptilian  character,  and  prepared  descriptive  notes  of  the  principal  bones, 
which  appeared  to  have  belonged  to  two  species.  He  also  observed  among  the  fragments 
an  object  of  different  character,  apparently  a  shell,  which  was  recognized  by  Dr.  Gould, 
of  Boston,  and  subsequently  by  Mr.  Dc^hayes,  as  probably  a  land-snail,  and  has  since 
becfl  named  Pttj*a  vetutta. 
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"  The  specimens  were  subseqaently  taken  to  London  and  re-examined  hy  Vnktut 
Owen,  who  confirmed  Wyman's  inferences,  added  other  chanuTters  to  the  descriptioa, 
and  named  the  larger  and  better  preserved  species  Bendrerpeton  Acmdiammm,  in  tlloiioa 
to  its  discovery  in  the  interior  of  a  tree,  and  to  its  native  coontiy  of  Acadia,  or  Nora 
Scotia. 

'*  In  form,  Lendrerpeion  Acadianum  was  probably  lixard-like ;  with  a  broad  list  bead, 
short  stout  limbs,  and  an  elongated  tail ;  and  having  its  skin,  and  more  particularly  Uiat 
of  the  belly,  protected  by  small  bony  plates  closely  overlapping  each  other.  It  may  hsfc 
attained  the  length  of  two  feet.  The  form  of  the  head  is  not  nnlike  that  of  Baphetes, 
but  longer  in  proportion,  and  much  resembles  that  of  the  labyrinthodont  reptiles  of  the 
Trias. 

"  This  ancient  inhabitant  of  the  coal-swamps  of  Nova  Scotia,  was,  in  short,  as  «e 
often  find  to  be  the  case  with  the  earliest  forms  of  life,  the  possessor  of  powers  and  strat- 
tnres  not  usually,  in  the  modern  world,  combined  in  a  single  species.  It  was  eertsialj 
not  a  fish,  yet  its  bony  scales,  and  the  form  of  its  vertebne,  and  of  its  teeth,  might,  ia 
the  absence  of  other  evidence,  cause  it  to  be  mistaken  for  one.  We  call  it  a  batrachisB, 
yet  its  dentition,  the  sculpturing  of  the  bones  of  its  skull,  which  were  certainly  no  more 
external  plates  than  the  similar  bones  of  a  crocodile,  its  ribs,  and  the  struetnre  of  iti 
limbs,  remind  us  of  the  higher  reptiles ;  and  we  do  not  know  that  it  ever  posseaaed  giiU» 
or  passed  through  a  larval  or  fish-like  condition.  Still,  in  a  great  many  important  cha- 
racters, its  structures  are  undoubtedly  batrachian.  It  stands,  in  short,  in  the  same  posi- 
tion with  the  Lepidodendra  and  Sigillarise,  under  whose  shade  it  crept,  which,  thoagk 
placed  by  palaK>-botani8ts  in  alliance  with  certain  modem  groups  of  plants,  manifettl; 
differed  from  these  in  many  of  their  characters,  and  occupied  a  different  position  in  as- 
ture.  In  the  Coal  period,  the  distinctions  of  physical  and  vital  conditions  were  not  well 
defined  ;  dry  land  and  water,  terrestrial  and  aquatic  plants  and  animals,  and  k>wer  sad 
higher  forms  of  animal  and  vegetable  life,  are  consequently  not  easily  separated  from  each 
other.  This  is,  no  doubt,  a  state  of  things  characteristic  of  the  earlier  stages  of  the  earth's 
history,  yet  not  necessarily  so ;  for  there  are  some  reasons,  derived  from  fossil  plants,  for 
believing  that  in  the  preceding  Devonian  period  there  was  less  of  this,  and  conseqocDtly 
that  there  may  then  have  been  a  higher  and  more  varied  animal  life  than  in  the  CojI 
period.  Even  in  the  modern  world  also,  we  still  find  local  cases  of  this  early  uuion  of 
dissimilar  conditions.  It  is  in  the  swamps  of  Africa,  at  one  time  dry,  at  another  inun- 
dated, that  such  intermediate  forms  as  J^cpidosiren  occur,  to  haflle  the  elas>ificalory 
powers  of  naturalists ;  and  it  is  in  the  stagnant  unacrnted  waters,  half  swamp,  half  lake 
or  river,  and  unfit  for  ordinary  fishes,  that  the  semi-reptilian  Amia  and  Lcpidosteus  still 
keep  up  the  characters  of  their  pahcozoic  predecessors. 

"  The  dentition  of  Dendrcrpeton  shows  it  to  have  been  carnivorous  in  a  high  dcprc. 
It  may  have  captured  fishes  and  smaller  rejitiles,  cither  on  land  or  in  water,  and  ver/ 
probably  fed  on  dead  carcases  as  well. 

"  All  the  bones  of  Dendrcrpeton  hitherto  found,  as  well  as  those  of  the  smaller  rep- 
tilian species  hereafter  described,  have  been  obtained  from  the  interior  of  erect  Sigillariir, 
and  all  of  these  in  one  of  the  many  beds,  which,  at  the  Jogedns,  contain  such  remains." 

Amongst  the  other  reptilian  remains  found  in  great  trees  at  South  Joiigin 
are  a  smaller-sized  species  of  Dendrerpeton,  D.  Oicetii,  the  Jlj/ionumut 
Z,i/elli\  If.  aciedcntatus,  11.  Wymani^  II.  Dawsoni,  and  the  Eosaurut  Aca- 
dianus.  The  Dendrerpeton  Oweni  lived  in  the  same  places  with  its  larger 
congener,  but  it  may  have  differed  somewhat  in  its  habits  ;  it«  longer  and 
sharper  teeth  may  have  been  better  suited  for  devouring  worms,  larv», 
or  soft-skinned  fishes,  while  those  of  the  larger  Dendrcrpeton  Acadianum 
Were  better  adapted  to  deal  with  the  mailed  ganoids  of  the  period,  or  with 
the  smaller  reptiles,  which  were  more  or  less  protected  with  bony  or  homv 
scales.  In  the  original  reptiliferous  tree  discovered  by  Dawson  and  Lyell 
at  the  Joggins  in  J801,  there  were,  besides  the  Dendrerpeton  Acadianum, 
some  small  elongated  vertebra),  evidently  of  a  diflerent  species.  These 
were  first  detected  by  Professor  Wyman  in  his  examination  of  these  :«[>e* 
cimens,  and  were  figured,  but  not  named  in  the  notice  in  the  *  Quarterly 


BETIIWS.  439 

uiial  of  the  Geological  Society.'  In  a  subsequent  risit,  Dr.  Dawson 
;uned  from  another  erect  stump  many  additional  remains  of  these  smaller 
ttiles,  and,  on  carefid  comparison,  was  induced  to  refer  them  to  three 
icies,  all  apparently  generically  allied,  and  for  which  he  proposed  the 
ne  of  Hylonomus  or  "  forest-dweller."  Hylonomus  Lvellt  was  an  ani- 
1  of  small  size,  of  lacertian  form,  with  large  and  stout  hind  limbs,  capa- 
of  walking  and  running  on  dry  land ;  and  though  its  vertebrse  were 
perfectly  ossified  externally,  yet  their  articulation  was  suiBciently  firm 
baTe  enabled  the  creature  to  erect  itself  on  its  hind  limbs  or  to  leap. 
B  ribs,  long  and  much  curved,  imply  a  respiration  of  a  higher  character 
in  that  of  modem  batrachians,  and  consequently  a  more  vitalized  mus- 
ar  system ;  if  to  these  structural  points  we  add  the  somewhat  rounded 
di,  mdicating  a  large  brain,  we  have  before  us  a  creature  which,  how- 
T  puzzling  in  its  affinities  when  anatomically  considered,  is  clearly  not 
ye  ranked  as  low  in  the  scale  of  creation  as  modem  tailed  batrachians,  or 
'n  as  frogs  and  toads.  The  bony  scales,  moreover,  with  which  it  was 
ned  below,  and  the  ornate  apparatus  of  homy  appendages  with  which  it 
s  clad  above,  show  that  this  little  animal  was  not  a  squalid,  slimy  dweller 
iiud,like  Menobranchus  and  its  allies,  but  ratherabeautiful  and  sprightly 
ant  of  the  ooal-formation  thickets,  **  vying  in  brilliancy  and  perhaps  in 
o*iring  with  the  insects  it  pursued  and  devoured."  Tne  remains  of  as 
ny  as  eight  or  ten  individuals  obtained  from  three  erect  Sigillaria;  is 
indication  that  these  creatures  were  very  abundant.  Hylonomus  acie- 
4atus  was  about  twice  as  large  as  the  species  last  described ;  its  habits 
I  food  may  have  been  similar,  but  its  dental  apparatus  was  stronger  and 
re  fonnidable.  Of  Hylonomus  Wymani  no  complete  remains  have  been 
nd  ;  it  was  very  diminutive,  all  the  fragments  met  with  being  almost 
nxMcopic  in  size.  Its  length  could  not  have  exceeded  4  or  5  incnes,  and 
form  was  thin  and  slender.  It  might  be  questioned  whether  this  little 
ature  was  not  the  young  of  one  of  the  other  species,  but  so  far  a  com- 
ison  does  not  favour  such  a  view. 

'  Hylonomus  Wymani  probably  fed  on  insects  and  larvse,  and  searched  for  these  among 
vegetable  debris  of  the  coal-swamps,  which  would  afford  to  a  little  creature  like  this 
adont  shelter.  It  occasionally  fell  a  prey  to  its  larger  reptilian  contemporaries ;  for 
ntities  of  its  tiny  bones  occur  in  coprolitic  masses,  probably  attributable  to  Dendrer- 
»n.  It  is  interesting  to  find  reptilian  life  represented  at  this  early  period,  not  only 
arge  and  formidable  species,  but  by  diminutive  fonns,  comparable  with  the  smallest 
rds  and  newts  of  the  modem  world.  The  fact  is  parallel  with  that  of  the  occurrence 
everal  small  mammalian  species  in  the  mesozoic  beds.  It  will  be  still  more  signifi- 
;  in  this  respect  if  the  species  of  Hylonomus  should  be  found  to  be  truly  lacertian 
er  than  batrachian." 

The  Hylerpeton  Dawsoni  was  found  by  Dr.  Dawson  in  the  laminated 
terial  which  fills  the  erect  trees  of  the  Joggins,  the  more  distinctly  sepa- 
le  surfaces  of  which  are  often  stained  with  ferruginous  or  coaly  matter, 
Sue  clay,  so  that  the  fossils  which  occur  on  these  surfaces  are  rendered 
>bscure  an  readily  to  escape  observation.  The  specimen  on  which  this 
cies  is  established  consisted  of  detached  bones  of  a  reptile  scattered 
r  a  surface  so  blurred  and  stained,  that  they  escaped  notice  until  most  of 
m  were  lost,  and  only  fragments  of  the  skull,  a  Jawbone,  and  a  few 
er  bones,  were  secured.  On  these  fragments  Pro^ssor  Owen  founded 
genus. 

On  the  whole,"  says  Dr.  Dawson,  "  the  Hylerpeton  mutt  hare  been  generically  dis- 
t  from  the  other  reptiles  found  with  it,  and  it  is  probable  that  it  was  of  more  aquatic 
ts,  swimming  rather  than  walking ;  and  feeding  principally  on  fish.    More  perfect 
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■pecimens  would,  however,  be  required  in  order  to  warrant  anj  decided  statement  on 
these  tubjecta.  It  is  possible,  as  suggested  hj  Professor  Owen,  Uiat  the  affinities  of  the 
animal  may  be  with  Archegosaums  rather  than  with  any  of  the  other  Coal  reptiles;  but 
I  confess  that  mj  present  iniprettsion  is  that  it  tends  rather  toward  the  genus  Hjlono- 
mus.  It  may  possibly  be  a  liuk  of  connection  between  the  Microsauria  and  the  Arcbe- 
gosauria." 

Besides  the  fore^ing  species,  Mr.  O.  C.  Marsh  added,  in  1861,  a  new 
animal  to  the  Joggms  reptilian  fauna,  the  JEosaurtts  Aeadianu4, — a  species 
founded  on  two  large  biconcaye  vertebrs,  resembling,  in  many  respects, 
those  of  Ichthyosaurus,  and  of  which  we  have  already  given  a  notice  in 
this  magazine. 

"  The  vertebra  of  Eosaums  have  been  M\j  and  ably  described  by  Mr.  Marsh  in  Silli- 
man's  Journal.  Agassis  and  Wyman  regard  their  affinities  as  eualiosaurian.  Huxley 
Boggests  the  possibility,  founded  on  his  recent  discovery  of  Anifyacotttttrus  RMstefii, 
that  there  may  have  been  labyrinthodont  batrachians  in  the  Coal  period  with  such  ver- 
tebrae. However  this  may  be,  if  the  vertebrc  were  caudal,  as  supposed  by  Mr.  Marsh, 
since  ther  are  about  2^  inches  in  diameter,  they  would  indicate  a  gigantic  aquatic  rep- 
tile, furnished  with  a  powerful  swimming  tail,  and,  no  doubt,  with  apparatus  for  the  cap- 
ture and  destruction  of  its  prey,  comparable  with  that  of  Ichthyosaurus." 

Dr.  Dawson  next  fully  describes  and  discusses  the  conditions  of  life  and 
habits  of  the  invertebrate  air-breathers,  the  Pupa  vetu4ta,  and  the  gully- 
worm  or  millipede,  Xylobius  aufillaruB.  In  his  concluding  remarks  ne  at- 
tempts to  reconcile  many  of  the  anomalies  seemingly  presented  by  the 
organic  remains  of  the  coal  strata.  We  hav^  already  trenched  too  lan^ely 
on  our  space  to  follow  the  Doctor  through  this  portion  of  his  exceUent 
pamphlet,  but  there  is  one  passage  we  may  well  transcribe : — 

"  In  the  coal-measures  of  Nova  Scotia,  therefore,  while  marine  conditions  are  absent, 
there  are  ample  evidences  of  fresh-water  or  brackish-water  conditions,  and  of  land-sur- 
faces suitable  for  the  air-brrnthiiig  animals  of  the  ]>cnod.  Nor  do  I  believe  that  the 
oonl-meagnres  of  Nova  Scotia  were  exceptional  in  this  respect.  It  it  true  that  in  Great 
Britain  evidences  of  niaritie  life  do  occur  in  the  coal-measures ;  but  not,  9o  far  as  1  am 
aware,  in  circumstances  which  ju^ttify  the  inference  that  the  coal  is  of  marine  origin. 
Alternations  of  marine  and  land  remains,  and  even  mixtures  of  these,  are  frequent  in 
modern  submarine  forests.  \Vhen  wc  find,  as  at  Fort  Lawrence  in  Nova  Scotia,  a  mo- 
dern forest  rooted  in  upland  soil  forty  feet  below  high-water  mark,  and  covered  with  mud 
containing  living  Tellinas  and  Myas,  we  are  not  justified  in  inferring  that  this  forest 
grew  in  the  sea.  We  rather  infer  that  subsidence  has  occurred.  In  modem  salt  marshes 
it  is  not  unusual  to  find  every  little  runnel  or  pool  full  of  marine  shellfish,  while  in  the 
higher  parts  of  the  marsh  land-plants  are  growing ;  and  in  such  places  the  deposit  formed 
must  contain  a  mixture  of  land-plants  and  marine  animals  with  salt  grasses  and  herbage 
— the  whole  in  situ.** 

The  above  i)aragraph  is  important,  because  these  considerations  are  in- 
tended to  explain  the  apparently  anomalous  associations  of  coal-plants  t*  ith 
marine  fossils  ;  and  there  ore,  perhaps,  no  other  arguments  of  weight  that 
can  be  adduced  in  favour  of  the  marine  origin  of  coal,  except  such  as  the 
Doctor  asserts  to  be  based  on  misconceptions  of  the  structure  and  mode  of 
growth  of  sicillaroid  trees,  and  of  the  stratigraphical  relations  of  the  coal 
itself.  To  this  he  adds  a  judicious  and  significant  reservation,  fully  in 
accordance  with  the  opinions  we  have  ourselves  long  since  expressed,  and 
while  he  maintains  the  essentially  terrestrial  character  of  ordinary  coal 
and  of  its  ])lants,  he  admits  that  cannel  coals  and  earthy  bitumen  present 
evidence  of  sub-aquatic  deposition. 

Full  as  is  this  notice,  we  have  not  taken  all  the  cream  off  the  milk  of 
Dr.  Dawson's  book.  We  can  assure  our  readers  there  is  abundant  fare 
still  left  for  its  readers. 
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PLANETAEY  ORBITS. 

Bt  THB  Editor. 

Stzbt  day's  experience  confirms  more  and  more  the  opinion  that 
he  central  heat  doctrine  has  less  foundation  than  formerly  it  was 
Opposed  to  possess.  Its  great  supporters  have  gradually  increased 
lie  necessary  thickness  of  the  solid  crust  in  proportion  to  the 
Utemal  supposed  fluid  core  from  forty  to  eight  hundred  miles  at 
^st :  rather  a  wide  difference  in  itself,  but  not  perhaps  so  very  great 
a  respect  to  the  absolute  diameter  of  the  earth,  to  which  such  a 
elationship  would  be  about  in  proportion  to  the  thickness  of  a 
heet  of  cartridge-paper  round  a  12-inch  globe.  We  know  nothing, 
owever,  so  perfectly  a  non-conductor  that  so  thin  would  resist  the 
eat  of  the  internal  molten  mass.  Moreover,  upon  the  alleged 
icrease  of  temperature  with  depth  in  coal  and  other  mines,  much 
oubt  has  been  thrown  by  the  subsequently  ascertained  facts  that 
1  many  instances  the  higher  temperatures  have  disappeared  after 
33  mines  had  ceased  to  be  worked.  The  necessity,  if  the  interior 
'ere  fluid,  for  internal  tides  below  the  supposed  solid  crust,  also 
lilitates  against  the  existence  of  a  fluid  core,  because  we  can  detect 
.o  such  tides  at  the  surface  of  our  earth;  and  if  they  existed,  it 
i  difficult  to  conceive  the  rigidity  and  strength  of  so  thin  a  crust  to 
►e  equal  to  restraining  them  entirely ;  and  if  the  crust  were  in  the 
east  degree  yielding  or  elastic,  we  must  have  evidence  of  such 
ides  in  the  heavings  of  the  surface.  Besides  this,  with  a  shifting 
ixis  of  rotation,  as  our  earth  undoubtedly  has,  and  for  other  reasons, 
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there  must  be  a  motion  of  the  external  hardened  crust  different  from 
that  of  the  internal  fluid  mass,  and  this  motion  must  go  on,  if  the 
present  views  of  mathematicians,  astronomers,  and  internal-heat 
geologists  are  right,  without  anj  friction.  Now,  if  the  earth's  crast 
is  the  effect  of  a  cooling-down  process  from  a  molten  condition,  there 
must  be  a  g^radual  hardening  still  going  on;  and  with  such  a  gradoal 
hardening,  there  must  be  a  portion  intermediate  between  the  solid 
crust  and  Ihe  fluid  core,  which  must  be  in  every  possible  degree 
of  viscosity  from  next  to  hard  to  next  to  fluid ;  and  if  there  be  anj 
difference  of  motion  between  the  external  crust  and  the  intenui 
core,  such  an  intermediate  viscous  portion  must  be  a  source  of  mudi 
friction,  it  being  absolutely  in  the  very  zone  where  friction  would  be 
manifested.  There  is  no  manner  of  doubt  whatever  that  the  intemal- 
heat  doctrine  was  invented  to  account  for  the  supposed  former  higher 
temperature  of  our  planet, — a  point  also  not  yet  proven.  Still,  we 
are  not  adverse  to  the  idea  of  former  differences  of  temperature ;  bat 
will  they  be  found,  when  facts  and  experience  have  determined  more 
exactly  the  grander  truths,  repeatedly  variable,  or  permanently  in  one 
direction  or  the  other  ? 

One  subject  has  never,  as  far  as  we  know,  been  contemplated 
by  either  geologists  or  astronomers.  We  are  taught  at  school  to 
believe,  and  it  is  generally  asserted  in  society,  that  the  orbits  of  our 
earth  and  the  other  planets  are  nearly  circular,  or  at  most  but 
slightly  elliptical ;  and  these  ellipses  are  supposed  to  work  round 
periodically,  and  thus  to  right  themselves.  We  are  taught,  too, 
to  believe  in  the  fixity  and  permanence  of  the  planetary  and  sidereal 
systems,  and  that  the  great  Creator  has  laid  the  foundations  of  the 
world  so  sure  that  they  can  never  be  moved.  Now,  on  the  contrarr, 
we  sincerely  believe  that  all  creation,  throughout  all  space,  is  in 
as  active  a  state  of  change  as  the  world  we  inhabit,  upon  which  no 
day  brings  forth  its  similitude,  and  no  one  night  is  like  another.  If 
the  sun  be  a  burning  body,  whatever  it  consumes  must  be  dissipated 
as  vapour,  or  solidified  as  incombustible  matter  upon  its  surface.  If 
the  sun  be  dissipating  its  mass,  it  is  lessening  in  bulk,  and  its  attrac- 
tion upon  the  earth  must  be  lessened.  If  the  sun  be  adding  anj 
residue  of  combustion  to  its  mass,  then  the  attraction  of  the  sun 
upon  the  earth  increases.  If  the  attraction  diminished,  the  earth 
would  recede  from  the  sun  ;  if  the  attraction  increased,  the  earth 
would  be  drawn  nearer  towards  it,  unless  the  velocity  of  the  earth  in 
its  orbit  increased  or  diminished,  so  as  to  make  a  compensation. 
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>w,  as  tbe  earth  possesses  no  apparatus  for,  or  power  of  producing 
own  onward  motion,  we  have  no  alternative  but  to  consider  the 
dtal  motion  of  the  earth  as  due  to  an  initial  velocitj  imparted  to 
>riginally  at  some  vastly  distant  period  of  time.  But  if  we  regard 
i  earth's  motion  as  originally  initial,  it  becomes  at  once  certain 
kt  if  the  earth  in  its  orbit  pass  through  the  ether  or  matter  with 
ich  the  circumambient  space  around  us  is  filled,  that  there  must  be 
no  matter  how  fine,  how  attenuated  that  ether  may  be—friction  ; 
1  friction,  however  slight,  effects  retardation.  Moreover,  the  moon 
ttrds  the  earth :  as  Dr.  Tyndall  has  well  expressed  it,  ''  she  skids 
)  earth."  Now,  if  there  be  a  gradual  retardation  of  the  earth  in 
r  orbity  there  is  a  gradual  diminishing  of  the  centrifugal  velocity 
ich  counteracts  the  sun's  attraction  ;  and  if  the  centrifugal  com- 
asation  diminish,  the  earth  must  gradually  be  approaching  the  sun ; 
'  the  earth's  orbit,  if  originally  circular  or  elliptic,  must  assume  a 
ral  condition  directly  there  is  any  alteration  of  the  g^eat  counter- 
lance  of  the  sun's  attraction  by  centrifugal  force,  whether  that 
eration  be  increased  or  diminished  attraction,  or  increased  or 
ainished  velocity  of  revolution;  for  with  an  inward  tendency 
fards  the  sun  the  spiral  would  be  a  gradually  approachiog  one,  and 
bh  oatward  tendency  to  fly  off  into  space,  a  gradually  extending 
e.  Nor  would  this  spiral  orbit  produce  any  effect  on  the  sidereal 
Y  or  year,  for  the  loss  of  velocity  in  the  earth  would  be  counter- 
bed  exactly  by  the  inward  contraction  of  the  spiral  and  the  conse- 
ent  shorter  distance  to  run.     Again,  if  the  earth's  orbital  motion 

due  to  an  initial  velocity  imparted  in  the  remote  past,  the  earth's 
bit  must  still  be  a  spiral  one,  because,  if  initial  and  imparted, 
e  original  velocity  had  the  nature  of  projectile  force,  and  the  ten- 
ncy  of  the  original  motion  must  have  been  in  a  direct  or  straight 
le  until  the  earth  came  within  range  of  the  sun's  attraction ;  and 
is  attraction  diminishing,  as  a  perfect  sphere  enveloping  the  central 
tracting  globe  or  sun,  must  have  been,  as  far  as  its  influence  was 
:erted  upon  the  projected  world,  a  circular  influence,  from  which 
e  earth  could  not  extricate  itself,  and  the  resulting  figure  of  the 
»mbination  of  a  straight  line  and  a  circle  must  necessarily  be  a 
irah 

¥gt  very  many  years  I  have  held  this  idea  of  spiral  planetary 
hits,  and  the  recent  letter  of  Mr.  Hind,  the  astronomer,  on  the 
)8sibility  of  the  variation  of  our  earth's  distance  from  the  sun, 
lems  to  give  support  to  such  a  conclusion.     Certainly  a  spiral  orhit^ 
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Cftpable  of  extension  or  oompresaion,  would  gira  pliij  to  tlie  caitVi 
distance  from  the  sun,  and  render  intelligible  former  ▼ariatioBi  d 
temperature  of  our  planet  We  have  before,  in  this  Tolume,  thioTD 
out  speculationa  on  possible  cosmical  oocurrences  and  conditions,  ml 
we  wiah  the  idea  now  offered  for  diacusaion  to  be  regarded  si  m 
more^  at  present,  than  a  speculation. 


ON  THE  OCCUERENCE  OF  WALDHEIMIA  (TESEBBA- 
TULA)  TAMABINDVS,  AND  THE  DISTEIBUTION  OF 
BRACHIOPODA,  IN  THE  CHETACEOUS  BOCKS  OF 
liiELAND. 

Bt  Balfh  Tats,  F.O.S. 

E.'  B.  Lankester,  Esq.,  in  his  paper  ^  On  some  Cretaoeona  Braduo- 
podo," — see  November  number  oV  G^logist,' — states  21  tommimhi 
to  be  a  rare  shell ;  so  also  in  Davidson's  '  British  Brachiopoda,*  FiL 
Boc.  Publications,  the  localities  for  this  species  given  in  that  mono- 
grnph  are : — Isle  of  Wight,  in  Lower  Oreensand ;  near  Sandgate,  in 
Kentish  Bag ;  and  Upper  (P)  Oreensands  of  Faringdon.  I  have  to 
add  another  locality — Colin  Glen,  near  Belfast.  This  species  ooenif 
with  us  in  true  Upper  Oreensand,  associated  with  Ammamiiei  per- 
ampIuSf  Pccten  aqmcostatus^  Exogyra  columha,  Vermicularia  coHeatOi 
etc.. 

I  have  generally  found  it,  in  mosses  of  2  or  3  inches  in  thickness, 
among  the  soil  chioritic  sandstones,  and  never  in  a  continuous  band. 
1  have  not  met  it  in  any  other  locality ;  but  individuals  may  be  ob- 
tained in  abundance  in  the  locality  given. 

The  distribution  of  this  species  is  thus  extended,  ranging  from 
the  Neocomian  to  the  Upper  Oreensand. 

I  take  this  opportunity  of  furnishing  a  list  of  the  Brachiopodous 
slu'lls  of  the  Cretaceous  rocks  of  the  county  Antrim. 

Tiic  species  have  nearly  all  been  collected  in  tbe  immediate  neigh- 
bourhood of  Belfast. 

Brachiopoda  of  the  Hard  Chalk,  AVIiite  Limestone :  Upper  Chalk. 
—  Crania  IgnahergensiSy  Kctz,  Ithynchonella  plica tilisy  Sow.,  Here- 
hratitla  carnra,  Sow.,  2\  semiglobosa,  Sow.,  T.  obesa.  Sow.,  T.  hiplicat^, 
var.  Dutempleana,  D'Orb.,  Terebratulina  striata,  Wahl. 

Upper  Groensaud.— i^/*y«rAo»<;/^  limbata,  Schlott,  -B.  latusitM, 
Sow.,  B,  compressa,  Lam.,  Terebratida  bipUcata,  Sow.,  T.  semiglobosa 
var.  bulla,  Sow.,  Terebratulina  striata,  Wahl.,  Waldheimia  tamarindus, 
Sow. 

Gnult.  —  Bhgnchonella  nuciformis.  Sow.,  Terebratula  sguamotay 
Mant. 


HACKIB— ON   VOBBIL  BIBDS.  445 

FOSSIL  BIEDS. 
By  the  Editor. 

{Coniimtedfrom  page  424.) 

The  thick  folio  book  of  Athanasius  Kircher  is  an  extraordinary 
one  in  many  reepectS)  and  chiefly  in  respect  to  the  numerous  subjects 
it  treats  of,  and  the  number  of  its  woodcut  illustrations.  Bou^h  k9 
these  are,  they  give  us  a  better  idea  than  mere  descriptions  of  the 
objects  he  speaks  about.  Like  other  of  these  o]d  authors,  he  copies  a 
great  deal  from  his  predecessors  and  contemporaries ;  indeed  one  gets 
wearied  of  this  eternal  copying  by  these,  for  the  most  part,  old  doctor- 
naturalists,  and  of  the  endless  cross-references  from  one  to  another. 
StiU,  for  our  purpose,  which  is  to  give  all  the  literature  on  the  sub* 
JQct,  we  must  subihit  some  few  more  extracts  from  old  books. 

The  title  of  Kircher's  book  is  *  Mundi  Subterranei,'*  and  the  first 
reference  we  meet  with  is,  in  Tom.  ii.  lib.  yiii.  de  Lapidibus,  sect.  1, 
cap.  ix.  p.  84,  fig.  *'  avium  in  lapidibus  expressio," — of  oirds  expressed 
on  stone.     (See  Vol.  VII.  PL  II.  Fig.  6.) 

We  next  come  to  numerous  figures  of  other  "  flying  creatures"  at 

E.  35,  etc.  Tab.  I.  is  headed,  "  Fioubje  Volucbum,  quas  N^tura  in 
kpidibus  depinxit,  ex  variis  Museis  decerptsa  et  aliunde  transmissae." 
**  Figures  of  winged  creatures,  painted  by  nature  on  stones,  taken 
from  various  museums,  and  otherwise  transmitted." 
Then  follows  the  descriptive  translation  below : —  ' 
^  The  first  figiure  represents  a  head  of  a  Stork,  together  with  some, 
bat  I  do  not  know  what,  quadruped.  At  the  top  is  something  like  a 
human  face.  Extracted  from  Aldobrandino"t  (see  PL  XXIII.  Fig.  I). 
^  2.  Shows  various  forms  and  parts  of  animals,  winged  creatures  as 
well  as  quadrupeds,  although  very  imperfect,  the  cause  of  which  we 
give  in  the  physical  examinations"  (see  PI.  XXIII.  Fig.  2).  *'  8.  Be- 
presents  the  figures  of  two  birds  expressed  by  nature  on  marble  in 
the  church  of  St.  George's,  at  Venice,  referred  to  by  Ambrosinus" 
(see  Vol.  VII.  PI.  II.  Figs.  3,  4).  *'4.  Shows  the  head  of  an  Owl, 
surrounded  by  rudiments  of  other  birds"  (see  PI.  XXIV.  Fig.  2). 
*'  5.  Bepresents  the  figure  of  a  Wagtail,  or  as  others  prefer,  of  a 
Pencock  "  (PI.  XXIV.  Fig.  3).  "  6.  Shows  the  figure  of  a  monstrous 
bird  "  (Vol.  VII.  Pk  II.  Fig.  4).  "  7.  The  figure  of  a  Merle  "  (Vol. 
VII.  PI.  II.  Fig.  6). 

"  Prima  Figura  notat  Ciconia  caput,  et  annexum  ei  ncscio  quid  animalfs 

*  "Athanasii  Kircheri  e  Soc.  Jesu  Mundi  Sabterranei  Tomns  Has,  in  V.  Libros  di- 
gcfttns,  quibos  Mundi  snbterranei  frnctiis  exponuntur,  et  quidquid  tandem  rarum,  iosolitum 
et  portentosam  in  foecundo  Naturse  utero  continctur,  ante  oculos  ponitor  curiosi  Lectoris. 

"  'Of  ydtis  Korrh,  vdvra  fi^pu  K6a'fA0io  ytrdpxBi 

"  Omnes  qui  partes  habitas,  mundique  Genarcha, 
Absumis  qui  cnncta  eadem,  qui  mrsus  adanges. 
**  Amitelodami,  Ex  Officina  Janssonio-Waesbergiana,  anno  1678." — Obphsits. 

f  The  inscription  under  the  fig.  1  {Cieoma  ei  Noctua  Jlgura)  does  not  oorrespond 
with  (his  explanatioD. 
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quadrupedis.  In  summitate  humante  faciei  quid  simile :  Ex  Aldobnmdino 
extractum.  2.  Monstrat  vftrias  rerum  formas  parteaque  animalium,  \Mm 
volucrium  quam  quadrupedam,  quamvis  valde  impeifectas,  quanun  n- 
tionem  dedimus  in  disquisitione  physica.  3.  Duarum  aTium  imagine! 
moDstrat,  quae  in  Ecclesia  S.  Greorgii  Yenetiis  in  marmore  a  natura  ex- 
pressas  refert  Ambrosinus.  4.  Noctuse  caput  demonatrat,  circamdatam 
aliis  avium  rudimentis.  6.  Motacill»,  sive,  ut  alii  volunt,  FaTonia  figoram 
exprimit.  6.  Monstrific»  yolucris  figuram  docet.  7.  Meruks  figuram 
©xprimit." 

It  is  necessary  to  add  in  this  place  the  inscriptions  inserted  in 
Kircher's  plate  under  the  figures,  and  for  convenience'  sake  we  give 
the  references  to  his  own  instead  of  our  plate. 

Fig.  1.  CiconisB  et  Noctu»  figuras.  Fig.  2.  Confusffi  rerum  Tariarom 
forms.  Fig.  3.  Venetiis  in  templo  S.  Georgii.  Fig.  4.  Caput  Noctiue. 
Fig.  5.  Figura  Motacillse.    Fig.  6.  Animalis  jubatL 

Tn  Eitter  we  find  a  cross-reference  to  Sejfrid's  *  Medulla  Min- 
bilium  ISTaturBB,*  p.  437 ;  but  on  turning  to  the  work,*  we  find  in 
the  subjects  treated  there  nothing  relating  to  burds.  The  passage  at 
p.  437  runs,  roughly  translated,  thus : — 

"  In  America,  about  Chili,  there  is  on  a  mountain  plenty  of  pre- 
cious stones.  In  a  cavern,  the  image  of  the  Most  Holy  Virgin,  with 
her  baby  in  her  arms  ;  admired  by  all  spectators." 

Turning  over  to  p.  438,  we  read  that  at  "  half  a  mile  from  the  con- 
vent Michelfield  is  a  quarry,  where  stones  forming  round  plates,  and 
bowls,  are  so  perfectly  manufactured  bv  nature,  that  the  people  nerer 
want  any  china  or  earthen  vessels  for  domestic  purposes." 

In  glancing  over  the  pages,  however,  we  come  upon  a  passage  at 
page  458,  of  which  the  following  is  a  translation  : — "  Even  in  France, 
at  Limans,  a  village  or  Provence  about  a  league  distant  from  Forcal- 
quier,  a  city  of  good  note,  there  hath  been  sometime  found,  in  a  cer- 
tain mine  of  a  kind  of  reddish  soft  stone,  a  great  number  of  these 
Gamahes,  or  painted  figures,  of  birds,  mice,  trees,  serpents,  and 
letters,  so  exactly  shaped  that  little  children  could  tell  what  they 
were. —  QoJfarellusP 

The  work  of  Gafiarell,  from  which  this  extract  is  made  by  Seyfrid, 
bears  the  title  of — "  Cvriositez  inovyes  svrla  Scvlptvre  Talismaniqve 
des  Persans.  Horoscope  des  Patriarches,  et  Lectvre  des  Estoilles." 
and  was  published  in  1637. f  There  was  an  English  translation  by 
Edmund  Chilmead,  Master  of  Arts,  and  Chaplaine  of  Christ  Church, 
Oxon,  printed  at  London  in  1050.  The  passage  in  which,  at  p.  IW? 
is  given  above  as  the  translation. 

*  **  Medulla  Mirabiliuni  Natura;.  Das  ist :  Auserlesene,  unter  den  Wundern  dcr  Xatur, 
allcr  vcrwiJiidcrlichsle  ^Vulldcr,  vou  Ersehaffun^  der  Isalur,  IlimmliscbeQ  Fi^llaIneut^, 
Steriien,  Plancten,  und  Coinctcn ;  als  auch  dieser  sichtbaren  Welt,  und  des  Mf^rs- 
Pessgleichen,  in  Bruiincn,  yiiissen,  Seen,  iind  dem  Mccr;  Auf,  An,  und  in  (icbunren, 
Erdeii,  und  Insulen  ;  "NVic  aucb,  etzlichen  Thiercn,  liiiumcn,  Friiehtcn  und  GewarhMQ- 
In  Europa,  Asia,  Africa  und  America.  Aus  bierniichst  benandteu  Autorcn  zusanjmfn 
getragcn  und  bcscliricbcn  ;  sannnt  beYKefiitrlcn  Kuj)irem.  Durch  .Johaun  lUinricli 
Skyfuid,  Marco  IJreltano  Krancum  ;  Ilocli-Fiirstl.  Durchl.  zu  Pfallz-SuKzbach  ll"f- 
Hedicnten.  Sultzbacb.  In  Vcrleguiig  Jubaun  llofmanus,  Kunst-  uud  Bucb-lJautU-f* 
in  Nurubcrg.     Druckts  Abrabam  Licbteuthaler,  1679.** 

t  The  extract  is  from  page  78  of  tbc  IVcnch,  and  page  10-4  of  the  English  edition. 
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Johannes  Christianus  Kundmann,  a  doctor  of  Wratislaw,  in  his 
*  Promptuarium  E^nim  Naturalium  et  Artificialium  Vratislaviense,* 
published  in  1726,  says  (p.  67)  that  a  petrified  egg  was  discovered  at 
\Vizin,  in  Bohemia,  and  that  "  a  petrined  foot  of  a  big  JPaviran,  with 
all  its  five  nails,  was  discovered  in  Silesia," — ^adding,  ^'  this  is  a  very 
cnrious  specimen,  the  like  of  which  is  not  to  be  found  in  any  museum, 
and  the  more  curious  as  it  shows  even  the  blood  converted  into 
atone." 

What  a  "  paviran "  is,  we  confess  to  be  ignorant.  Pavara  is  an 
Italian  name  for  the  domestic  duck  ;  but  the  '*  five  nails,"  which  the 
fossil  referred  to  by  our  author  possesses,  renders  more  than  doubtful 
any  association  with  the  foot  of  the  Anas  anser. 

The  passage  in  the  original  German  is : — 

"  Ein  zu  Stein  gewordenes  Ey ,  welches  zu  Wizin  in  Bohmen  gefanden ; 
ein  zu  Stein  gowordener  Fuss  mit  aUen  5  ndgcln  von  einem  grossen 
Paviran,  welcher  in  Schlesien  gefunden  worden  (dieses  ist  ein  curioses 
Stuck,  welches  man  in  keinem  Cabinet  finden  wird,  wei]  auch  so  gahr 
man  das  Blut  oben  noch  siehet,  das  zu  Steine  worden)."— P.  67. 

Further  on  in  this  work,  we  find  in  his  Catalogue  of  "  Marmora, 
BtalactitfiD,  Lapides  speculares,  calcarii,  tophacei,  arenas,"  etc.,  the 
record  of  "an  egg  entirely  incrusted  with  tufa:" — 

"  110.  Topho  Ovum  totum  ibidem  incrustatnm  (s.  513).  Tophum  hunc 
descr.  Chthfr,  Berger^  'de  Thermis  Carolinis,'  p.  14-20.  Alios  vero 
descr.  in  Oeaty.  Agricola  de  Nat.  Fossil.  Hb.  vii.  cap.  xii.  p.  640.  Ans, 
Boetius  in  HiBt.  &em.  et  Lapid.  lib.  ii.  cap.  ccxix.  p.  402.  Joh.  de  Laet 
de  Gem.  et  Lapid.  lib.  ii.  cap.  xii.  p.  132.  Pre.  Ul,  Aldrovandus  in 
lius.  Metallic,  lib.  iv.  p.  703.  01,  Wormitu  in  Museo,  lib.  i.  cap.  vi. 
[>.  61.  Boh.  Balbinus.  Miscell.  Hist.  Re^.  Bohem.  lib.  i.  cap.  xxiv.  p.  63 ; 
it.  Sob.  Plootf  Nat.  Hist,  of  Oxfordshire,  p.  34,  et  ex  eo  Joh.  Jac. 
8ekeuckzerus,  HydrographisD  Helvetia  (qusB  est  Hist.  Natur.  Helvetica}, 
Murt  ii.  p.  320),  cons.  Carol.  Nic.  Langii,  Hist.  Lap.  fig.  Helv.  part  ii. 
ID.  in.  cap.  u.  p.  56. 

Still  further  on,  in  his  Catalogue  of  "  parts  of  other  petrified  ani* 
nals,"  we  have  the  following  entry  at  page  254  : — 

"  17.  Oscicula  petrefacta  avicularum  alba  accuratissima  ex  monte  Hassia), 
mlgo  *  dem  Vogels-Berge,'  eruta  (s.  314). 

"  18.  OscicuLei  talia  petrefacta  la)via  Maslensis  colons  nigricantis 
8.  822)." 

Yid.  Leonh.  Dav.  Hermann,  Maslographia,  part  ii.  cap.  ix.  page  224.  Varias  Opi- 
lionet  coUegit  Dav.  Signi.  Bulinenu  in  ilad.  Dilavian.  page  804. 

There  are  several  reprints  of  Zannichelli*s  catalogue  of  the  fossils 
n  his  museum.  The  one  usually  quoted  from  is  the  "  Enuhsratio 
EtRRUM  Natuhaxium  qu-s  in  Mus^o  Zannichelliaxo  assebvan- 
PUE,"  published  at  Venice  in  1736,  in  which  he  notes  "  a  hen's  egg 
liscovered  in  a  very  hard  stone  "  by  the  following  entry : — 

"  Mnsaei  Zannichelliani  abacus  alter,  in  quo  fossilia  figurata  continentur.'* 
206.  Ovum  gallinaceum  in  saxo  durissimo  inventum  ex  Agro  £omano." 

"We  find  the  record,  however,  ten  years  earlier,  in  his  "  Ex  Natubjb 
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ITbtiis.    Index  Primus  quo  Fossilia  figura  receuaeutur. — Yenetiisi 
1726.*' 

"  206.  Otoxxi  gallinaceum  Id  saxo  dorissimo  mTentom  ez  Agro  Romano." 

,  The  next  work  we  meet  with  is  the  '  Magnalia  Dei '  by  Brack* 
mann*  (1730).  Two  figures,  which  he  engrayee,  are  the  same  at 
Hermann's  in  our  Plate  XXII.  Fig.  3,  and  Wolfart's  in  our  Plata 
XXIII.  Fig.  3.  A  third  figure  of  Bruckmann  seems  to  be  an  en- 
graved seal.     His  reference  runs  thus : — 

"  DiETZ,  eine  Grafischafft,  hat  Eisen-Gruben  and  schonen  Marmor,  nnd 
Bchreibt  Pctrus  Wolfart  in  scinem  Yale  Hanoviae  et  Salve  Cassella  dieto, 
etc.,  Ton  dieaem  Marmor  za  Diebs,  p.  24,  alao :  Mtnime  vera  Marmorihnt" 
etc.  etc. — Bruckmann,  '  Ma^alia  l)ei  in  Locis  Subterraneia/  ii.  p.  107. 
rDrETZ,  a  county,  has  iron-mines  and  beautiful  marble ;  Petros  T\'oI- 
fart,  in  his  '  Yale  Hanoviee  et  Salve  Cassellse,'  etc.,  in  sp^iJcing  about  the 
marble  of  Dietz,  says,  p.  24 :  Minime  vera  Marmoribu*"  etc.  etc.] 

Betzius,  '  Historia  Naturalis  Dendritse  Lapidumque  Cognatorum/ 
1734,1  is  the  next  work  we  quote  from.     He  says : — 

*'  To  conclude,  we  present  here  a  list  of  the  dendritic  and  other  similar 
stones  conserved  in  our  stone-collection  of  Lund,  and  whudi  can  tliro* 
some  additional  light  on  our  work  ;  the  following  are  the  most  intercstint; 
among  them : — 20  (p.  109).  A  flint  stone  or  a  common  pyrites,  represeiitins; 
a  figure  of  a  small  bird,  perhaps  the  Gcranites  oi  Pliny,  Cfroppensis, 
plate  iii.  fig.  6." 

(See  our  Plate  XXIV.  Fig.  7.) 

The  original  passage  runs  : — 

*'§XIII.  Coronidis  loco  subnectam  jam  indicem  corum  dendritatum 
co.i;natorumquo  lapidum  in  lithophylacio  nostro  Lundensi  nsserTatoninif 
qui  Imic  nostra?  lucubrationi  aliquam  lucom  fcrnerare  posse  videntur ;  sunt 
autem  conindem  speciniina  qua*  sequuntur,  prrecipua. 

**2()(p.  109).  Silex  sou  pyromaclius  vulj^aris  aviculsD  figura  insignitus, 
forte  Gcranites  Plinii,  Croi)peiisi8,  tab.  iii.  fig.  5." 

*  "  Mascnalia  Dei  in  Tx)cia  Subtcrrancis,  odcr  Unterirdischcr  Schatz-Kamiiirr  allnr 
Koiiigrciche  uiid  Liiinler,  liter  Theil,  in  ansfuhrlichcr  Bcschreibiiu;:;  allcr,  mchr  nl* 
Moc  Ikrfrvrcrckc  Jurch  alle  vier  Welt-Thcile,  welche  von  Entdecknug  dcrsclbrn  bis  anf 
goj^enwartipe  Zeit  gebanet  wordcn,  uiid  uooh  ircbauet  wcrden;  in  was  Stando  sic  jemaU 
gcwcscn,  und  wic  sie  itzo  bcschafTiMi ;  was  fiir  Ertzc,  Stcine  uud  Berg-Arten  aus  solrhrn 
jrnials  pcwonnon,  und  noch  zu  Taire  ausgeftJrdert  werden ;  neb»t  Anmcrckun?  qIU  r 
dcrjcnigen  Liindcr  und  Oerter,  wo  Edelgcstcine  zu  finden.  In  Geogra|ihis(.'hcr  Ordnung 
vielcn  Kuj)frcr-Figuren  und  Alphabctischen  Register,  zn  besichtigen  dargestellt  von 
Francisco  Ernesto  Brucrmann,  Med.  Doct.  Acad.  Crcsar.  Nat.  Curios,  et  Soc.  Roir. 
Pruss.  Scient.  Collcg.  et  Pract.  Wolffenbutt.     WolfTcubuttcl.  mdccxxx." 

t  **  Historia  Naturalia  Dcndrita;  Lapidumque  Coj^natorum  quain  amplissimo  Philoso- 
phorum  ordinc  in  Alma  Carolina  veniam  indulgente,  Pncside  V.  CL.  DN.  Doct.  Kilian 
Stobico,  .\rchiatro  Regio  Histor.  P.  P.  et  O.  Facnlt.  Philosopli.  h.  a.  Decano  spcctabili, 
ncc  non  Soc.  Reg.  Lit.  et  Scient.  Upsali  Sodali  meritissimo,  digni^simo,  Prspccptorc,  ut 
Fidelissimo.     Ita  omui  Reverentia  ('ultuquc  ad  cineres  6ns])icicndo  pro  I>8nrca  Philoso- 

Shica  Naturic  Curiosorum  Benevolnc  Disqnisitioni  Modirsle  subniittit  Xicolaus  Reizus, 
led.  Stud.  Loco  horisq.  solitis  ad  d.  27  Maji  anui  m.dcc.xxxiy.     Loudiui  Gothorum, 
Typi*  Ludovici  Dc>crcaux." 


Fig.  3. 
FOSaiL  BIRDS.— Facsimilei  ftom  Wolfart,  Kiichei,  UeUvoi,  Mii  ?.-Mra. 
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en.  Jac.  Sivers,  in  bis  *  Curiosa  Mendorpiensia,'  Lubeck,  1734, 
>7,*  catalogues  tbe  bead  of  a  goose  in  bard  flint, — no  doubt,  as  lie 
esses  it,  "  an  elegant  lusus  natursB.'*    The  entry  is — 

r.  Lapifl,  caput  anserinnin  ab  utroque  bitere  accurate  reprsDsentans,  e 
;simo  silice  elegaus  uaturee  Iubus." 

notber  book  of  tbis  class  and  similar  date  is  Leaser's  '  Litbotbeo- 
?,'t  published  in  1735.     What  we  learn  from  bim  is  tbat — 

rbe  late  Mr.  Cuno,  tbe  distinguisbed  musician  and  organist  at  our 
"opolitan  church,  discovered  once,  in  the  neighbourhood  of  Heringen, 
it  stone,  and  in  breaking  it  he  found  on  both  sides  the  head,  together 
the  neck,  of  a  Calcutta  cock.  It  is  of  a  reddish-yellow  colour,  the 
5an  Tery  distinctly  be  perceived,  as  well  as  tlie  comb  bending  over  the 
.1  conserve  this  stone  in  my  museum,  and  can  show  it  to  any  one." 
.  iii.) 
ee  Vol.  Vn.  Pkte  IT.  Figs.  7,  8,  nobis,) 

be  original  is  : — 

Der  seelige  vortreffliche  Virtuose  und  Organiste  an  hiesiger  Haupt* 
;he,  He|T  Cuno,  hat  ehemahls  bei  Heringen  einen  Feuerstein  gefunden, 
zerstulPet,  in  welchem  auf  beiden  Seiten  der  Kopf  mit  dem  Halse 
einem  Calcutischen  Hahn  zu  sehen.  £r  ist  i^elb-rothlicb,  das  Auere 
ngnirt  sich  darauf  ganz  deutlich,  und  die  iiber  dem  Schnabel  hangende 
e  gleichfalls.    Welchen  Stein  ich  in  meinem  Cabinet  jedem  zeigen 


1." 


[e  also  refers,  at  page  406,  to  Bruckraann : — 

Dr.  Bruckmann  recollects  a  marble  on  which  the  head  of  an  owl  is  re- 

ented."J 

a  1736,  Albert  Bitter  published  a  book  §  on  dendritic  resemblances 
ch  he  illustrated  with  figures  of  the  specimens.  In  bis  list  of 
osities  of  tbis  class  be  enters,  page  20 : — 

Brit.  Mua.  436.  a.  36.  The  title-page  reads  :— "  Q.  F.  F.  Q.  S.  Henrici  Jacoiii 
RS  Lubecensis,  Philosophise  Magistri  et  Begine  Borussiese  Scicntianim  Socictatis 
^,  Cariosonim  Nii'ndorpieusiam,  Specimen  sextum  et  nltimnm,  sisteus  Conchi- 
n  alioramque  Lapidnm  miscellaQeornm  descriptioncm,  cnm  viro  excellentissimo  atque 
rientissimo  Domino  Joachimo  Thcodoro  Hornhard  D.  Serenissimi  Ducis  Mecklcn- 
ici  Arcbiatro  et  Coosiliario  Aolico  communicaturo.  Labecs  apud  Petrum  Bocck- 
num,  1734." 

*'  Friedrich  Christian  Lessers,  der  Kirchen  am  Frauenberge  in  der  Kayserl.  freyen 
hs-Stadt  Nordhausen  Pastoris,  und  des  Waysen-Hauscs  daselbst  Administratoris, 
lOTHKOLOGiR,  das  ist :  Naturliche  Historie  und  geistliche  Betrachtung  derer  Steine, 
abgefasst,  dass  daraus  die  Almacht,  Weissheit,  Giite  and  Gerechtigkeit  des  grossca 
pffers  gezeuget  wird,  anbey  viel  Spriiche  der  Heiligcn  Schrift  erklaret,  und  die 
scheu  allesamt  zur  Ikwundening,  Tiobe  und  Dienste  des  grossen  Gottcs  ennuntert 
en.  Zum  Druck  befordert  und  mit  einer  Yorrede  begleitet  von  Johann  Alberto 
icio,  Doct.  und  Prof.  Publ.  des  Gymnasii  zu  Hamburg.  Hamburg,  bey  Christian 
dm  Brandt.     1735." 

"  §  295.  Herr  Dr.  Bruckmann  gedencket  eines  Marmors,  auf  welchem  ein  Eulen- 
f  sich  praesentirt." 

The  title  runs  : — "  Alberti  Rittcr  Gymnasii  Ilfeldensis  Regii  Con-rectoris  Commen- 
II.  de  Zoolitho-Dendroidis  iu  Genere  et  in  Specie  de  Schvvartzburgico-sonders- 
Dis  cnriosissirois  ac  formosissimis,  una  cnm  Supplemento  Rerum  Naturalinm  et 
dsarum  hujus  Regiouis  in  Lucubratinncala  II.  de  Alabastris  Schvvartzburgicis 
dam  a  me  Delineatamm  jam  denuo  Rccognitarum  ct  Auctarum,  Typis  Exscripta 
Figuris  JEneis.  SoDderahusae,  1786." 
OL.  TI.  8  H 
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"  Papo  lapidi  a  natura  inKcriptus  ;  Plinius,  ]>art  i.  p.  13. 

**  (iaIlHM  111  nmniioro ;  Kircher,  Mund.  Subter.  torn.  ii.  p  39.  ^ 

"  GtUlina  in  r<*ne  lapiJis  fiBsilis  IlmeaauieDsia ;  Mjlina,  loc.  dt  portL 
p.  47 ;  item  port  ii.  ]).  73.  fii?.  n.  1. 

*' ^4tv«infi88iH  laj>idc  Bottcndorfnonai;  Mylias, loc. cit. parti. p.l3.  Am 
et  floroH  varii  generis  in  mamiore  EiehBtadicnsi ;  yide  Seyfried,  ^Mednllni 
^iral)iliuni  Natunc,' 1).  437. 

**  Aricula  fi^mr  nifex,  sive jpyromachos- rulgaris  Croppensia  iiiiig;iiitai 
foFHan  Oeranitca  Plinii  est ;  Excellent.  Stobseus  in  Hist.  Nstur.  de  Den- 
dritin,  p.  31,  n.  20.  t.  ii.  fig.  6. 

"  Caput  nlultB  in  marmore  Dictxensi ;  celeberr.  D.  Bnickm.  Ifagn.  IH 
part  ii.  p.  107,  t.  27.  fig.  2. 

"  Caput  gaUopavi  cum  parte  colli  in  pyrita ;  renerand.  Lesier,  in'Iidio- 
tlieol.  p.  406.  fig.  n.  1.  ct  2." 

Druckmnnn  (1749),  in  his  *  Epistolarum  Ttinerarium,**  copies  Eit- 
tt'r'd  (8iK>  ante,  ]>age  419)  plates  nnd  descriptions  of  the  aeodritie 
stoiios.  tlio  bird-fis?ures  on  which  are  given  m  our  PI.  XXIII.  snd 
PI.  J  V.  in  A'^ol.  VII.    Hie  descriptions  are  printed  above. 

Tab.  XXII.  p.  313.  «  Porro  ex  ejusdem  Comment  II.  de  ZooUtbit^ 
Dendroidis  ofiero:  Fig. -1.  Lapidem  quadratum,  colons  kicido-caeiOi 
cxhibentcm  arbuaculas  ct  fruticcta  colons  nigerrimi,  intennixtia  nonnnllii 
ramulis  coloris  punicei." 

At  another  part  of  his  work  he  describes  two  dendritic  stones, 
of  which  ho  gives  elaborate  copper-plate  engravings.  "^  One  is 'figured 
in  our  PI.  XXIII.  Fig.  3,  and  the  other  part  of  an  extensive  land- 

Bcnpo,  in  which  there  is  a  pig  as  big  as  a  house  or  a  house  as  small  aa 
a  |)ig,  wliicheviT  the  rendtT  or  spectator  like,  and  flying  away  from 
a  row  of  bushoH,  what  Hitter  describes,  as  "a  bird,  with  a  long 
tail,  the  head  adorned  with  long  and  erected  feathers,  the  wings  dis- 
played, ilying  tliroii^h  the  oir,  expressed  distinctly  by  nature;" 
but  which  looks  as  much  like  an  insect  ns  a  bird,  and  redlly,  to  our 
eves,  has  as  little  resemblance  to  one  as  the  other.  "We  give  a  fac- 
simile (IM.  XXIV.  F'ig.  I )  of  this  object,  aa  evidence  of  the  imagina- 
tive faculties  of  a  naturalist  a  hundred  and  fifty  years  ago  ;  and  add 
also  the  original  i)asaagc  describing  the  specimens. 

**  Xumrr.  III.  lja]>is  hnhct  fiixurara  goometricam  nempe  trapezoidalem, 
longus  est  ij)sum  j)edoni,  latus  tres  polHceR,  orassua  semipollicem ;  segmen- 
tum  hoc  est  Inpidis.  cjui  crnssitudine  ipsnm  excodobat  palmam  ;  ambo  latera 
sunt  Optimo  hrvii^nta  et  polita.  otinm  suhtili  ct  j)erlucente  vemice  obducta. 
hinc  multo  elegant iua  et  vividius  siatuntur  omnia;  nntumli  magnitudine 
hune.  et  jam  deseriptos  lapides  ojri  c«?lnri  curavimus,  fruticcta,  arbusculop. 
imagines  relitiua*  (^logantissimo  et  ])lenia8imc  sunt  expressffi.  nigerrimi 
colorifl ;  sed  (juod  nomon  huic  lapidi  inponamus,  ipsi  Iin^Bitamus.  forsan 
cum  U.  IJaioro  ilium  nominarc  possimus  archipelagiiem,  cujas  quidem 
descriptioni  non  absimilis.f  conceaet  tamen  benevolus  lector  et  spectator 

Carol  i 

•orU  ( ^ _ „ 

Epistularuin  Itinorarum  arcedit  Museum  CIostcriaDnm.      WolffenbuttcIre.iCDCCXLiX." 
t  lu  Sciagr:)[>liia  Mosci  8ui  et  Suppleinentis  Oryctogr.  Noricsc,  p.  49. 
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)SU8,  nobis  imaginari,  lapidem  reprsesentare  c^aoddam  stagndm,  mar- 
B  cujua  circumcirca  fructic^tis  sunt  obsessse,  m  hoc  adparere  insulas 
>re8,  minores,  minimas,  easque  fruticetis  mollibus  obductas,  et  quod 
Anas  admiratione  dignum,  aimul  in  illis  yideri  sedem  parvam  cum  fuma- 
non  procnl  hinc  animal  quoddam  quadrupes,  cui  spectatores  nomen 
indidemnty  quipp  cujus  non  dissimitis,  adliuc  avem  cauda  longiore,  in 
be  pennis  longioribus  et  erectis  ornatam,  expansis  alia  per  auras  volan- 
exactissime  a  natura  ludente  expressa  (jusque ;  et  quia  notat® 
td  ipsnm  penetrant  lapidem,  in  altero  latere  similiter  indicata  adparent, 
Bolummoao  variatione,  ut  dicta  animalcula  dosiderentur,  etiam  Lie  vel 
noma  quasi  efflorescat  ramulus  arborcus,  imprimis,  si  lapis  fissnras 
as  acceperit.  Quaudo  nunc  secundum  proverbium :  Deus  et  natura 
f  Judunt  firustra,  myxxua  erit,  hajc  miracula  adspicieutes  Deum  mira- 
D,  inque  oporibus  suis  inperscrutabilem  debite  mirari,  atque  decentibus 
ibos  extollere,  namque  testante  Psalmista  :  Opera  Jehovte  magna^  expo- 
amnibtu  qui  delectantur  illis,  gloriotum  et  decorum  opus  ejus  J* 

he  followiog  is  Bitter's  account  of  fig*,  ii.  (see  PL  XXIII.  Pig.  3, 
f),  referred  to  in  tbe  above  quotation  : — 

Fig.  If.  An  oblong  squared  stone,  polished,  exhibiting' very 
ular  pictures;  a  whole  region,  hills  covered  with  very  small 
bs,  mountains  slightly  rising,  broken  stones  and  rocks,  grass, 
even  reeda^  a  rustic  cottage  ornamented  at  its  ridge  with  green 
rhs  of  a  tree,  a  strange  hird,  not  unlike  the.  ostrich,  black  clouds 
'  disposed,  for  throwing  flashes,"  etc. 
be  original  we  give  below : — 

Fig.  II.  Lapidem  quadratum  oblongum,  politnra,  offerentem  picturas 
3  singulares,  iutegram  regionem,  colles  snbtilissimis. fruticetis  ornatos, 
5es  pacvos  acdives,  rupcs  ac  saxa  prajrupta,  cimi  gramine  nee  non 
dine,  casam  rusticam  fronde  c|uasi  viridi  in  culmine  ornatam,  avem 
i^nam,  struthioni  nonabsimiLem,  nubem  nigriorem,  quasi  fulgora 
tentem,"^  etc. 

^e  quote  now  from  '  L'Histoire  Naturelle,  ^'claircie  dans  une  deses 
ies  princi pales,  TOryctolooie,  qui  traite  des  Torres,  des  Pierre??, 
M^aux,  des  Mineraux  et  des  autres  Fossiles,  enrichi  des  Figures 
inees  d'apres  Nature.'  By  M.  X^^  (Ant.  Jos.  Dezallier  d*Ar- 
;ville)  des  Societes  Koyales  des  Sciences  de  Londres  et  de  Mont- 
jr. — Paris,  1755. 

nder  the  heading  Birds,  M.  Argentville  says-: — "It  is  quite 
lin  that  birds,. owing  to  the  faculty  they  possess  of  flying, 
more  easily  escape  immersion  than  any  other  animal ;  and  this 
le  reason  of  the  scarcity  of  petrified  birds,  and  why  we  only  find 
r  debris,  such  as  their  feathers,  nests,  and  eggs.  The  feathers 
the  tailof  a  bird  found  on  a  stone  at  Oeninghen  (Scheuchzer), 
jak  of  a  petrified  bird,  on  a  black  stone,  in  the  same  country 
IS.  Zannichelli) ;  a  petrified  cuckoo,  commonly  called  Pesce  capone  ; 
»,  birds'  nests  enclosed  in  stone ;  feathers  and  petrified  nails,  ex- 
bed  by  the  limestones  of  the  parish  of  Karabglony,  in  the  province 
i^estrogothland,  in  Sweden  (Bruckmaun).  OrnithoUtus  nidorum 
tria :  a  stone  containing  a  nest  of  a  petrified  Linnet,  incrusted 
salt  of  tartar,  from  Artera.     TuhuUtes  full  of  small  worms, 
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found  in  the  island  of  Gothland.     Qallina  eum  iptis  ovU  ineuboM, 
a  hen  hatching  her  eggs,  found  petrified  in  a  salt-pit  of  Transjhanii 
{De  ThermU  And.  Baccii)." 
The  following  is  the  original  in  the  French : — 

"  OisEAUz.— n  est  certain  que  les  oiseaux,  par  la  facilite  qalli  ont  de 
voler,  86  sauvent  plus  faciloment  de  rimmersion  que  les  autres  aniniaiix; 
e'eat  co  qui  fait  la  raret^  des  oiseauz  p^tri£^s,  et  qu'on  n  en  troure  que  In 
d<Sbris,  tels  que  des  plumes,  des  nids,  des  CBufs.  La  plume  et  la  qoeoe 
d'uQ  oiseau,  trouv^s  sur  une  pierre  d*  CEoinghen  (ScheuckBer). 

**  Un  bee  d'oiseau  p<$trifi6,  sur  une  pierre  noire  du  m^me  pays  (Mm. 
Zaniohelli). 

*'  Un  coucou  p^trifi^,  appel^  commun^ment  Pesce  capane. 

**  Des  oeufs,  des  nids  d'oisoauz,  enclaves  dans  la  pierre. 

"  Des  plumes  et  des  ougles  p<Strifi^s,  que  montrent  des  pierree  calcaiiei, 
do  la  paroisse  de  Karabglony,  province  de  Westrogotnland,  en  Su^ 
(Bruckmannus). 

**  Onntholithus  nidorum  lAnaria,  pierre  con  tenant  un*  nid  de  Linote 
p^trifi<$«  incrust^  de  sel  do  tartre,  Tenant  d'Artern. 

"  Tubulitest  picins  des  vermisseauz,  trouv^s  dans  I'lsle  de  Grotland. 

"  Oallina  cum  ipsis  ovis  incubans,  une  poule  couvant  ses  ceuft,  trouf^ 
p<$tnfi^e  dans  une  saline  do  Transilvanie  (De  ThermU,  And.  Baocii)." 

As  D'Argentville  refers  to  insect-remains  in  the  'Stone  of 
Oeningen,*  there  is  no  doubt  of  its  being  the  well-known  limestone 
of  that  place.  At  page  334,  after  the  insects  firom  the  ''stones" of 
Prankenberg  and  ot  Wirtzburg,  he  adds : — 

"  Ornithoglo88um,  glossopetrum  imitating  the  tongue  of  a  pie,  from 
Malta.   (Lindius.) 

"  Oracirrhynchus,  glossopetrum  imitating  the  beak  of  a  raven. 
(Lachmundus). 

"  A  petrified  nest,  with  its  chickens,  discovered  near  the  citj  of 
Lubeck,  according  to  Albertus  Magnus,  as  reported  by  Lachmundus." 

We  add  the  original : — 

*'  Ornithofjlossumy  glossopetre  imitant  la  languo  d*une  pie,  Tenant  de 
Malte.  (Lindius). 

*'  Gracirrhynchnsy  glossopetre  imitant  le  bee  d*un  corbeau.  (Lach- 
mundus). 

'•  Uu  nid  p^trifid,  avcc  ses  poiilets,  trouv^  prbs  de  la  ville  de  Lubec,  selon 
Albert  le  Grand,  au  rapport  de  Lachmundus." 

Our  next  autlior  is  Jouan  Gesner,  Med.  D.,  Phjs.  et  Math.  Prof. 
Ord.  Acadcmia>  Imperialis  Naturae  Curiosorum,  et  Socc.  Hegiar.  Scien- 
tiar.  Berolinensis,  Sueciaj,  Upsal.,  Goetting.,  Physico-Botanicae  Flo- 
rontinae,  ut  et  Pliysico-medico  Baijiliensis  membr.,  in  whose  *  Trac- 
tat  lis  Pliysicus  do  Petrificatis,  in  duas  partes  distiuctus,  quarum  prior 
agit  de  Petrificatorum  differentiis  et  eorum  varia  origine;  altera 
vero  de  Petrificatorum  variis  originibus,  praecipuarumque  Telluria 
niutationum  testibus  (Lugduni  Batavorum,  1758),'*  are  the  following 
passages : — 

•  We  have  since  found  these  passages  in  an  earlier  work  of  Gcsner's  r— "  XTN  eEH. 
Disscrlatio  Physica  de  Petrcfactorum  differeutiis  et  varia  origine,  quain,  auiiliaute  Deo, 
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^  **  CiiP.  XX.  p.  66. — Zoolithus  avis,  or  Omitholitus,  is  a  petrified 
bird,  which  is  very  seldom  to  be  met  with  amougst  the  Petri ticata. 

**  1.  Omitholitus  avis  in fegra. —  Oruitholite  of  a  whole  bird,  which, 
According  to  LinnsBus  and  Wallerius,  is  couserved  in  some  museum, 
has  neyer  met  my  eye ;  and  these  stones  must  at  all  events  be  very 
scarce,  as  birds,  owing  to  the  use  of  their  wiogs,  very  easily  escape  the 
dangers  of  waves  and  immersion. 

**  2.  Omitholitus  plumarum, — Ornitholite  of  feather.  Scheuchzer, 
in  his  '  YindicisB  Piscium,'  describes  a  specimen  of  such  a  fossil  bird's 
feather  in  stone  discovered  at  Oeningen. 

_  "  3.  Omitholitus  nidorum, — Petrified  nests.  They  are  found  some- 
times in  the  subterranean  caverns  full  of  stalactites,  and  in  tufas; 
but  thev  may  be  rather  classed  amongst  the  incrustata,  or  incrusta- 
tions, than  amongst  the  lapidifacta,  or  petrifactions..  Such  a  nest 
was  discovered  in  a  cave  by  Baumann ;  five  others  are-  described  by 
Bruckmann.  These  iucru»ted  nests  are  sometimes  formed  from  sta- 
lactite, or  earth  deposited  from  saline  water  in  layers  within  the 
ipartment. 

'*  Such  a  nest  of  a  linnet,  togetlier  with  its  eggs,  incrusted  with 
lalt  of  tartar,  discovered  at  Artern,  is  quoted  by  the  said  Bruck- 
nann  in  his  '  Museum,*  and  a  similar  one  is  to  be  seen  in  the  museum 
>f  Bitter,  tab.  44,  f.  5. 

"  Such  true  incrustations,  as  well  as  others  of  this  class,  are  not 
infrequently  encountered  in  salt-pits.  A  very  curious  specimen  is 
luoted  by  Bacci  And.  in  his  work  *  De  Thermis,'  lib.  v.  c.  4,  p.  167. 
[n  some  place  of  Transylvania,  he  says,  there  was  in  a  salt-pit  a  hen 
liscovered  hatching  her  eggs,  and  which,  owing  to  the  salt  with  which 
ihe  was  covered,  was  preserved  iucorrupted,  and  is  still  to  be  seen." 

The  original  Latin  of  the  text  we  give  below : — 

••  Caput  XX.  (p.  66.) 

"  Zoolithus  Avu  seu  Omitholitus  est  Petrificatam  Avis.  Hoc  inter  Pe« 
lificata  maxima  infrequens  esse  solct. 

''  1.  OrnithoUthus  avis  integr€B  quoad  nomen  exstat  apnd  cl.  Linnssum 
st  Wallerium  in  museo  quodam  conaervetur,  mihi  non  constat.  Sed  non 
»088unt  noa  rarissimi  esse  hi  lapides,  quum  Aves  alarum  ministerio  imdis 
tt  Bubmersionis  pericolis  se  facile  subducant. 

**2.  OrnithoUthus  Plumarum.  Lapidem  fissilem  CSningensem,  qui 
Ivis  PeuDam  referat,  describit  et  depingit  eel.  Scheuchzerus  in  Vindiciis 
Piscium,  tab.  ii. 

••  3.  OrnithoUthus  Nidorum,  ouandoque  in  Cryptis  subterraneis  Stalac- 
ita  priegnantibus,  et  inter  Topnos  oceurrit,  sed  inter  incrustata  potius 

Siam  lapidifacta  referri  mefetur.     IIujus  generis  nidam  possideo  in  antro 
aumannio   inventam  ;    alios   quinque   recenset   ciar.    Bbuckmannus.* 
Pormantor    ejasmodi    nidi    incrustati    nonDonqaam    et    stalactita    vel 

*neiide  Johanne  Gesnero,  Med.  D.  Phys.  et  Math.  Prof.  Ord.  Academis  Imperialis 
fitane  CurioMrum,  et  Soco.  Ke^iar.  Berolineusis  itemquc  Suecicae  Upsalieoais,  ut  et 
"hysico-iiotauicsB  Florentiao  Meinbro,  pro  consequcudo  Kxamiae  PhilosM)phico,  defeu- 
lent  David  k  Moos,  Caspama  Ammianus,  Felix  Hofmeistcrus,  Rodolphus  Dsnikerut, 
leoriau  Kilchspergcrus,  Joh.  Luc.  Salomuu  WolQus.  At  d.  21  Mart.  H.  L.  Q,.  S. 
ilgari.  Ex  Officina  Gessneriana.  An.  mdccui." 
*  Epiat.  Itiner.  Ceutor.  u.  p.  25,  tab.  7,  8.    Wolseub.  1749,  4. 
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terra,  qnara  doponit  aqua  Salina  in  domo  gradatoria  (Gradierlant), 
Talcra  uidum  Linarise  totum  una  cum  ovis,  tartaro  salino  incraatatum  d« 
Artern  allatum,  receiiset  ex  kuo  miifleo  laudatua  BBUCKHAiorrs*  ct 
siinilora  ex  Museo  Kiltcriano  sintit  tab.  zHt.  f.  5.  Sale  Tero  imarwM^ 
non  raro  hsec  ot  alia  hujuH  generis  in  saUfodinis  reperiuntur.  Memonbile 
exemnlum  proHtat  apud  Bxccirict  de  Tlicrmis,  1.  t.  c.  4sP-  15.  Quo- 
dnm  loco  (sic  Bnribit)  in  Transylvanjae  Salifodinis  Gallina  cum  tpsii  orii 
iucubans  reperta  est,  quse  eo  obducta  sale  senrata  eat,  ac  inoompti 
etiam  nunc  ostenditur." 

In  tho  *  Dictionnaire  Universe]  das  Fossiles  Proprea  et  dea  Fossilci 
Accidentnles,*  by  M.  E.  Bert  rand,  Premier  Pasteur  de  I'Eglise  Fnin- 
^oise  de  Berne,  Membre  des  Acad,  de  Berlin,  etc.,  published  at  La 
IFnyo  in  17G3,  ornitholitea  are  thus  described,  at  page  86; — "Parts 
of  petrified  birds.  Ornitliolit^,  Avium  pelrijicata.  In  German, 
'  versteinerte.  Vogol,'  or  *  Vogcl-knocben.'  The  ornitholitea  are  very 
scaroe.  I  am  not  sure  if  there  has  been  a  single  entire  petriBedbird 
over  seen,  however  Linnaeus  and  Wallerius  speak  of  them.  The 
parts  of  tlieso  birds,  or  tho  remains  belonging  to  them,  which  are  more 
oominonlj  met  with,  are  tho  horny  parts,  the  beaks,  bones,  nails, 
eggs,  and  nests;  but  at  all  events  there  is  always  a  fear  that  per- 
sons may  be  deceived  by  resemblances  in  which  the  fancy  as  well  as 
the  desire  for  some  curiosity  plays  its  part.  See  F.  Gessner,  de  Petrifi- 
catis,  cap.  xi.  p.  W,*^ 

Tho  original  runs  : — 

**  OnutholiU»8,  on  parties  dcs  oiscaux  pdtrifi^es.  Omitholithe,  Avium 
potrificnta.  Kn  allcniand  :  versteinerte  Viigel,  oder  Vo^el-knochen.  Lea 
ornilholites  sont  fort  raros.  Jo  no  s^ai  si  on  a  iamais  vu  d'oiseau  entier 
p^lrifie,  (iuoi((iie  Liniumia  ot  Wallerius  en  parient.  Les  parties  de  ces 
oiHeaiix,  ou  (|ui  leur  nppartieiinent,  les  comes,  le  bee,  les  os,  les  ongles,  les 
aMifs,  les  nids,  peuvent  etro  plus  eommuns.  Encore  est-il  fort  a  craindre 
qu'on  n'ait  ete  troniju*  j)ar  uno  ressemblance,  a  laquelle  I'imaj^ination  et  le 
cK'rtir  des  ehoses  rares  aura  ])rAte  niielciue  chose.  Voyez  G.  Gesner,  de 
Petrificatia,  cap.  xx.  p.  G(5.     L\ij;d.  Batav." 

Tiie  next  notices  that  we  find  of  bird-remains  are  in  Davilla's 
*  Catakigue,*  a  rather  remarkable  book.  Under  the  head  of  Ornitho- 
lites,  in  the  *  Catalogue  Systomatique  et  Baiaonne  des  Curionit^8  de 
la  Nature  et  do  TArt,  qui  composont  le  Cabinet  do  M.  DaviJla 
(Paris,  17G7,  vol.  iii.  p.  225),  we  read  : — 

**  Ornithulitfft. — Ces  petrifactions  sent  les  plus  rares  de  toutes,  a  moins 
qu'on  ne  veuille  y  ranker  les  JNids  d'Oiseaux,  les  plumes  et  autres  parties 
ae  cea  aninmux,  quo  Ton  trouve  incruatees  par  les  eaux  de  certaiues  fon- 
taiiiea  ;  niais  ces  incrustations  no  sont  point  des  PctriticatioDS  proprement 
dites  et  anpai-liennent  a  une  autre  clastic. 

•*  iU)l.  iJa  bee  d'oiseau,  imprime  en  relief  dans  un  schiste.  de  Ecutlingue. 
Ce  bee  est  un  peu  entr'ouvcrt,  atrio  en-dessus,  ct  porte  quatorze  lignes  de 
long  aur  cinq  dans  sa  plus  grande  lar^eur.  Plusj  Os  fossile,  do  Canstadt, 
ornd  preanue  en  entier  do  tres-jolies  Dendrites,  et  que  paroU  dtre  I'os  de 
la  cuisse  d  une  Poule." 

•  Epist.  llincr.  Contiir.  ii.  p.  58?. 

t  De  Thcrmis  Audreie  Baccii,  lib.  vii.,  ed.  noviss.  Patav.,  1711,  f. 
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In  another  chapter  Davilla  records  tbe  following  fossils  from 
iQstadt,  therefore  probably  from  tbe  same  beds  as  his  Oraitholite : — 
olar  teeth  of  Bbinoceros,  "  Utie  canine,  blanche,  h  petites  herborisa- 
ons  bleu^tres,  adherente  k  une  portion  de  machbire  pareilleraent 
5rbori8^;"  another  tooth,  "  Arboris^e  .  .  .  son  interieur  est  calcin^ 
i  adhere  fortement  4  la  langue ; "  six  other  teeth,  "  S(?avoir,  deux 
boria^es, 'de  Canstadt,  Tune  de  Bhinoceros,*  Tautre  inconnue,f 
no.  simplement  fossiles,  dont  une  de  Cheval  dans  son  alveole.  Pius, 
le  portion  de  m&choire  aussi  fossile,  trouvee  k  Canstadt,"  and 
teen  other  bones  unnamed.  These  memoranda  would  lead  one  to 
far  the  Canstadt  Ornitholite  to  the  Pleistocene  age. 

<2b  he.  cotUinued.) 
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"On  the  Causes  of  Uttrifiquakes, 

Sis, — ^The  occurrence  of  an  earthquake  of  unusual  Yiolence  in  England 
a  naturally  given  rise  to  very  general  inquiries  and  speculations  on  the 
tore  and  causes  of  these  phenomena ;  and  various  theories  more  or  less 
l^nious,  but,  for  the  most  part,  vague  and  obscure,  have  been  broached 
K>n  the  subject  iii  the  different  organs  of  public  instruction. 
I  have  notto  however,  seen  anywhere  a  notice  ef  that  simple,  and  to  my 
ind  conclusive,  view  of  the  question  which  I  have  put  forward  in  my  re- 
nt work  on  Volcanos,  and  I  therefore  venture  to  call  your  attention 
id  that  of  your  readers  to  it. 

1  there  refer  (p.  294)  *'  these  sensible  vibratory  undulations  of  the  earth*« 
rface  to  the  snap  and  jar  occasioned  by  a  sudden  and  violent  rupture  of 
lid  rock-masses  at  a  greater  or  less  depth,  and  probably  the  iastanta- 
OUB  injection  into  the  fissures  so  formed  of  intumescent  molten  matter 
>m  beneath."  I  am  happv  to  find  an  almost  complete  accordance  be- 
'een  this  view  and  that  offiired  by  yourself  in  your  last  number.  But 
len  you  go  on  to  suggest  the  sudden  crystallization  of  vast  underlying 
ftsses  of  mineral  matter  as  the  probable  cause  of  such  ruptures  in  the 
erlying  rocks,  I  must  part  company  with  yon.  Why  should  we  resort 
imaginary  hypotheses  to  explain  that  which,  if  nature  is  consistent  with 
tr86l^  is  to  be  simply  accounted  for  by  well-known  facts  P  It  is  certain  that 
e  greater  number  of  volcanic  eruptions  are  preceded  or  accompanied  by 
yil  earthquakes,  evidently  caused  by  the  splitting  and  rending  of  the 
cks  that  form  the  flanks  of  the  volcano,  or  the  surrounding  area,  by  the 

fansion  and  rise  of  intumescent  lava  beneath. 
n  these  cases  an  actual  escape  of  condensed  vapour  and  molten  mineral 
atter  does  generally  take  place.  Not  so,  it  is  true,  in  the  case  of  other 
rthquakes,  which  are  usually  (not  always)  felt  over  more  extended  areas, 
id  therefore  probably  proceed  from  a  focus  of  disturbance  more  deeply 
ated,  so  as  not  to  admit  of  any  outward  discharge  of  erupted  matter, 
iseous  or  fluid,  but  which,  nevertheless,  are  undistinguishaole  from  the 
rmer  in  their  seismic  phenomena,  and  therefore  may  well  be  believed  to 

*  Scheochxer,  Physiq.  Sacr^  pi.  48,  fig.  18.  t  Ih.,  fig.  18,  altera. 
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haT6  the  nune  origin.  An  earthqnalre  of  this  latter  class  I  beliere,  with 
Mr.  Mallet,  to  be  an  "  incomplete  effort  to  establish  a  rolcano ;"  that  is,  tha 
outward  escape  of  pent-np  volcanic  heat. 

In  many  Tolcsnic  moontains  we  actually  see  the  rents,  the  "  woMf  snd 
jar  "  of  whose  rupture  through  the  solid  rocKs  forming  the  mbontain  s  nda 
occasioned  the  earthquake.  For  instance,  during  the  eruption  of  Yesanoi 
in  1860,  a  violent  earthquake-shock  was  felt  along  the  southern  base  of  the 
mountain,  and  a  crevice  was  seen  to  have  opened  through  its  flank  bduod 
Torre  del  Greco,  radiating  from  the  side  of  the  eruptive  ezplosiooB  don 
to  the  sea,  the  coast  of  which  was  permanently  elevated  some  two  feetalosg 
a  considerable  distance.  In  some  of  the  violent  eruptions  of  the  vcleinoi 
of  Iceland,  and  also  of  the  Pacific  Islands,  the  mountain  has  been  seen  to 
be  split  across  from  top  to  bottom  by  such  shocks. 

Tne  superficial  fissures  and  changes  of  level  which  are  often  observed  to 
accompany  earthquakes  not  attended  by  outward  eruptions,  testify  to  the 
occurrence  of  some  violent  fractures  and  dislocation  having  taken  plsce  it 
some  depth  beneath.  Here,  tlien,  we  have  a  vera  causa,  seen  andknown 
to  be  at  work  in  many  instances,  quite  sufficient  to  explain  the  phenomeni 
of  those  where  the  cause  is  not  so  apparent,  owing  probably  to  the  deeper 
position  of  the  point  at  which  the  shock  originates.  Is  it  not  then,  I  uk, 
the  most  reasonable  theory  to  refer  the  earthquake  to  the  same  primaij 
cause  as  the  volcanic  eruption,  namely,  "  the  sudden  expansion  of  some 
deeply-seated  mass  of  mineral  matter,  owing  to  increase  of  temperature  or 
dimmution  of  pressure  P*'  (See  p.  296 ;  Yolcanos.) 

If  we  suppose  the  heated  matter  below  the  crust  of  the  earth— of  the  ex- 
istence of  which  (at  least  throughout  the  great  bands  of  volcanic  and  seis- 
mic disturbance)  we  have  positive  ocular  proof  in  its  frequent  eruptions— 
to  bo  (as  of  necessity  it  must  be)  exerting  a  continual  upward  preseore 
against  the  overlying  rocka,  and  creating  in  them  a  violent  tensile  stmin, 
it  is  certain  that  any  diminution,  however  slight,  in  the  amount  of  pressure 
ahore  them — even  the  puddcu  liu;ht<?ning  of  the  atmospheric  pressure  alone— 
mav  pre  occasion  to  the  yielding  of  the  cohesive  force  of  the  rocky  crust, 
and  its  consequent  snapping  and  jarring  fracture,  to  which  I  attribute 
every  eartliquake.     Thus  is  exj)lained  the  more  freq^uent  occurrence  of 
those  ])henomona  at  the  poriotls  of  the  Autumnal  Equmox,  and  also  when 
the  moon  is  at  the  meridian  of  the  locality  affected,  as  shown  in  the  tables 
of  Mr.  Perrcy  and  Mr.  Mallet  to  be  the  fact. 

We  know  that  the  solid  crust  of  the  earth  is,  and  has  been  from  the 
earliest  geological  periods,  continually  undergoing  oscillatory  movements 
of  elevation  or  depression.  These  must  have  been  always  accompanied  by 
the  fracture  and  nssuring  of  its  rigid  component  rocks,  at  great  depths  no 
less  than  near  the  surface.  Do  not  these  movements  correspond  with,  and 
am))ly  explain,  the  frequent  occurrence  of  earthquakes,  which  are  precisely 
the  kind  of  phenomena  we  should  expect  to  experience  from  such  sudden 
and  violent  snapping  and  rending  of  the  rocks  beneath  us  ?  I  content  my- 
self with  this  explanation  of  the  cause  of  earthquakes,  and  think  it  quite 
unnecessary  to  resort  to  any  other,  such  as  terrestrial  electricity,  mag- 
netism, crystallization,  the  breaking-in  of  the  roofs  of  imaginary  subter- 
ranean cavities,  or  the  condensation  of  vapour  evolved  from  submarine 
Tolcanos ;  to  which  last  theory  Mr.  Mallet,  as  I  think,  unnecessarily  resorts. 

I  remain.  Sir,  your  very  obedient  servant, 

G.  POULKTT  SCBOPB. 
London,  20fh  November,  1863. 

[Th(!  Into  date  at  which  Mr.  Scropc's  letter  arrived,  precludes  the  possibility  of  my 
noticing  ot  any  length  his  ver}-  valuable  communication.    The  experience  of  Mr.  Scrope, 
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Us  iadeAA^Uc  aad  aente  obsenration  of  yolcanio  phenomena,  over  a  period  of 
mmay  jtmn,  entitle  his  opinions  to  the  most  marked  respect,  and  his  excellent  works  on 
tlie  aubject  have  always  excited  my  admiration.     His  views,  to  which  he  recalls  my  at- 
tmtioii,  lud  escaped  me  at  the  lime  of  writing  mv  article  in  the  November  number ;  but 
t  made  no  reference  to  any  authors  or  any  published  views,  because  I  simply  wished 
to  p«t  forward  what  I  only  regarded  as  a  speculative  idea,  whether  the  crystallization  of 
vast  Totk§  could  give  rise,  by  their  expansion  or  contraction,  to  the  rupture  of  rock- 
strsia  not  necessarily  in  immediate  contiguity  with  the  crystalline  mass,  but  held  in  a 
State  of  tension  by  the  difference  in  volume  produced  by  crystallization.     Mr.  Scro|)e  has 
tafsmderttood  me  altogether  in  supposing  I  meant  a  sudden  crysfaJlization :  what  I 
meant  was,  that  the  "  snap  "  of  the  rock-strata,  held  in  tension  by  the  increased  or  di- 
nrinislicd  volume  of  the  crystalline  mass,  was  iudden.    The  crystallization  of  rock-masses 
1  believe  to  be  very  slow,  perhaps  often  occupying  enormous  periods  of  time  to  effect 
orer  great  maises.    StiU,  however  slow  the  alteration  of  volume  takes  pUce,  a  tensile 
strain  must  be  continuously  accumulating  uutil  it  exceeds  the  adhesive  force  of  the  strata, 
and  then  a  '*  snap  *'  oocura.    I  also  rcfeired  in  my  remarks  only  to  such  earthquakes  as 
occur  without  visible  or  evident  association  with  active  or  eruptive  volcanic  phenomena ; 
snch,  for  example,  aa  the  Ute  English  earthquake,  or  those  so  coustantly  taking  place 
in  the  neighbourhood  of  Comrie,  in  Scotland.      It  seems  to  me  that  there  are  two 
clsises  of  earthquakes,  one  connected  with  volcanic  phenomena,  as  stated  by  Mr.  Scrope, 
the  other,  simply  *'  snaps  and  jars,"  without  any  connection  with  volcanic  phenomena  at 
all,  and  produced  by  the  crystallization,  the  drying  and  contracting,  or  increase  of  volume 
by  heat  or  other  suchlike  natural  causes  which  are  not  dependent  on  subterranean  vol- 
canic materials,  such  as  molten  lava  or  the  supposed  incandescent  internal  fluid  core  of 
onr  earth.     I  put  forth  the  idea  of  crystallization  as  one  of  the  possible  causes  of  what  I 
supposed  to  be  non-volcanic  earthquakes,  with  some  timidity,  knowing  and  appreciating 
the  labours  of  Mr.  Scrope  and  Mr.  Mallet,  and  the  more  so  that  I  had  had  little  time  to 
devote  to  the  doe  consideration  even  of  my  own  idea.     I  thought  it  one,  however,  worth 
fronmlgating,  and  I  am  gratified  to  read  the  terms  in  which  Mr.  Scrope  speaks  of  it. 
— 'Ed,  Gkol.] 

Mammalian  Remains  from  Grays  ThurrocTc, 

Sr»,— With  a  view  to  the  settlement  of  some  undecided  points  connected 
with  the  "  mammalian  fauna  "  of  the  pre-glacial  de]x>sit,  and  of  the  post- 
glacial high  and  low  level  gravels,  etc.,  any  geologists  or  palffiontologists 
posaessing  collections  from  Grays  Thurrock,  or  any  of  the  other  fossili- 
rerous  lo^ities  in  the  valley  of  the  Thames,  or  corresponding  river-valleys 
in  the  south-east  of  England,  will  greatly  oblige  the  undersigned,  by  com- 
municating to  him  whether  they  possess  good  specimens,  containing  teeth, 
of  bears,  or  of  hyaenas ;  and  if  so,  what  amount  of  evidence  the  specimens 
present. 

H.  Falconeb. 

21,  Pturk  Crtieent^  Portland  Place^  Nov.  12,  1863. 


Mammoth  Remains  at  Leicester.     ^ 

Dear  Six, — ^As  it  is  of  importance  in  these  "  drift-searching  "  days  that 
all  remains  found  of  mammals  in  the  drift  should  be  made  known  to  your 
leaders,  I  have  much  pleasure  in  communicating  to  you  that  information 
was  this  morning  brought  me  of  a  horn  or  tusk,  of  very  large  dimensions, 
had  been  laid  open  in  a  cutting  for  drainage  in  the  valley  of  the  Soar,  in 
the  outskirts  or  Leicester,  and  near  the  village  of  Belgrave.  I  at  once 
proceeded  to  the  President  of  our  Philosophical  Society,  and  obtained  his 
permission  to  secure  it  for  our  town  museum ;  and  also  to  inform  one  of 
4na  leading  gei^ogists,  James  Plant,  Esq.,  of  the  fact.    We  drove  to  the 
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■pot,  and  found  our  anticipations  more  than  realized ;  for  it  tamed  oat  to 
be  the  tusk  of  a  "  great  Mammoth,"  such  as  is  Tory  raielj  fiMmd  in  tUs 
country. 

The  specimen  is  in  a  fine  state  of  preservation,  and  measures  8  feet  ia 
circumference,  and  9  feet  in  length.  It  lay  at  the  bottom  of  a  rerj  old 
drift-graTel,  and  on  the  true  bed  of  the  Keuper  marl,  at  a  depth  of 
11  feet  from  the  surface. 

It  is  Tery  interesting  to  find  Mammoth  bones  on  the  yirgin-curfaoe  ofta 
old  formation,  as  it  establishes  to  my  mind,  beyond  a  doubt,  the  existeaee 
of  the  Mammoth  before  the  *'  drift.' 

Some  have  doubti'd  whether  the  Mammoth  really  was  an  inhabitaat  of 
this  country  ;  but  this  has  been  long  set  at  rest ;  and  here  is  undoubted 
•▼idcuce  of  the  fact  of  its  local  existence.  The  specimen  is  very  little 
water-worn. 

I  do  not  know  that  any  further  remarks  are  necessary.  The  specimes 
in  the  course  of  this  day  will  be  lodged  in  the  Leicester  museum. 

I  am,  dear  Sir,  yours  very  truly, 

Francis  Dbixs,  F.G.S. 

80,  Markit  St,^  Leicetier,  2llh  Oct,,  1868. 


Qeological  Section  Making. 

Siu, — Perhaps  you  may  think  it  worth  while  to  mention  in  your  journil 
a  very  simple  contrivance  which  I  devised  for  the  purpose  of  layins  do^ 
the  <*ontour  of  a  piece  of  ground,  of  which  I  desired  to  make  a  geologicil 
section.  From  its  extreme  simplicity,  combined  with  very  tolerable  effi- 
ciency. I  think  it  would  often  be  found  useful  where  mathematical  exsct- 
nesH  18  not  ropiired. 

A  B  '\s  B.  square  piece  of  board, 
^    P  P  — accuracy  of  form  is  immaterial. 

It  may  be  of  any  size,  say  six  inches 
square.  -C  is  a  piece  of  lead,  bent 
BO  as  to  embrace  the  lower  ed^e, 
and  capable  of  being  made  to  slide 
^^  tightly  along  it.     2>  is  an  awl  pass- 

^^  «  iug  loosely   through  a  hole  at  C. 

P  P  are  two  common  pins,  stuck 
into  the  upper  edge  of  the  board. 
To  adjust  this  instrument,  it  is  only 
^  necessnry  to  slide  the  weight  ^along 

the  edge  of  the  board,  until  the  heads 
of  the  two  pins  rest  in  a  horizontal 
line,  when  it  is  siisncndod  by  the  handle  D.  This  may  be  done  either  by 
fixing  a  mark  at  tin*  Icvid  of  the  eye,  and  looking  at  it  from  a  little  dis- 
tance alon^  the  lino  P  I\  taking  care  that  the  feet  are  on  the  same  level 
as  when  fixing  the  mark,  wliieh  may  be  ensured  by  standing  on  the  shore 
of  a  pond  or  the  sea ;  or  else  the  adjustment  may  be  eflPected  by  sliding 
the  weight  until  the  same  jx)int  of  a  distant  object  is  seen  along  the  line 
P  P,  when  the  two  pins  are  interchanged  by  bringing  first  one  and  then 
the  other  next  the  eye. 

The  ))ropcr  position  of  the  weight  having  been  determined,  the  instru- 
ment is  ready  for  use. 

Supjmse  the  contour  of  a  hill  desired.     Take  your  stand  at  the  lowest 
point  at  which  the  section  is  required  to  commoucc ;  hold  one  of  the  pin- 
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beads  near  the  eye,  and  notice  the  point  in  the  hillside  where  the  line 
P  P  falls ;  pace  to  the  spot*  and  note  down  the  numhcr  of  steps.  Start 
afresh  from  that  point  to  the  next  similarly  determined,  and  again  noting 
the  number  of  steps  ;  and  so 
on.  Thus  on  your  note-book 
yon  wiU  hare  entered  a  series 
of  numbers  ;  and  that,  in 
each  of  the  intervals  so  noted, 
Tou  have  ascended  by  the 
oeight  of  your  own  eye  aboTO 
the  point  at  which  you  start- 
ed. Should  the  hillside  be  too  steep  to  pace  it,  a  measuring  tape  may  ^ 
used.  By  ruling  on  a  piece  of  paper  parallel  lines  at  the  distance  of  the 
lieight  of  your  eye  to  the  scale  you  wish  to  use,  it  is  extremely  easy  to 
ky  down  tne  contour  of  the  hill  from  these  notes. 

I  remain,  Sir,  faithfully  yours, 

0.  FiSHEB. 
Elwutead^  Coichestery  November  Srcj,  1863. 


BETTISH  ASSOCIATION  MEETING  AT  NEWCASTLE. 

{CotUimied  from  p.  895.) 

OH  SOME  FOSSIL  AND  RECENT  FORAMTNIFERA  COLLECTED  IN 
JAMAICA  BY  THE  LATE  MR.  LUCAS  BARRETT,  F.O.S. 

Bt  Pbofessob  T.  Rttpebt  Jones,  F.G.S.,  Aim  W.  K.  Pabkeb,  Esq. 

In  1862  Mr.  L.  Barrett.  F.G.S.,  late  Director  of  the  Geolojocal  Survey 
^the  West  Indies,  gave  Messrs.  Jones  and  Parker  some  fossil  and  receTit 
Foraminifera  from  Jamaica,  comprising  a  few  new  forms — some  that  were 
previously  but  little  known,  and  some  in  finer  condition  of  growth  than 
Usual.  The  recent  specimens,  from  their  ascertained  habitats,  illustrate, 
to  some  extent,  the  conditions  under  which  the  fossil  forms  were  deposited. 

One  sample  of  these  fossil  Jamaican  Foraminifcra  consisted  of  several 
specimens  of  Amphuitegina  vulgaris,  and  another  of  a  few  of  the  same 
species,  with  one  Textularia  Barreitii  (a  new  variety  of  Textularia),  No 
locality  nor  geological  horizon  was  indicated  for  these.  A  third  sample, 
from  "  South  Hall  Cliff,"  consisted  of  two  large  specimens  of  VaginuUna 
iegumen.  Fourthly,  a  much  larger  series  of  Fornminifera,  from  the 
*•  Pteropod-marl  "  of  Jamaica,  affords  Nodoxaria  Raphanutrumj  Denta- 
Una  acteula,  VaginuUna  striata,  Ifrondicularia  coniplanatay  Crisiellaria 
eaiear,  C.  cultrata,  C.  rotutata,  C.  Itatica,  Orbitolina  vesicularis,  Buli- 
SRtiia  ovata,  Cuneolina  pavonia,  Vert^bralina  striata,  and  Lituola  SoU 
danii.  These,  however,  can  be  regarded  only  as  an  incomplete  Rhizopodal 
fauna. 

From  the  recent  Foraminifcra  obtained  by  the  late  Mr.  Barrett  from 
different  sea-zones,  between  15  and  250  fathoms,  on  the  Jamaica  coast, 
'We  learn  that  Amphistegina  vulgaris,  Textuhina  Barrettii,  Dentalina 
tifieula,  Fnmdicufaria  complanala,  Crisiclhrnrp,  and  Lituola  Soldanii  in- 
dicate at  least  100  futhonis,  and  probably  more,  as  the  depth  at  which 
the  Pteropod-marl  and  the  AniX)niste^ina-beds  were  deposited  in  that 
tegion.     Pteropods  are  found  in  some  sea-muds  at  similar  depths. 

Of  the  recent  Jamaican  specimens  (evidently  only  the  larger  and  more 
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oonspicnoas  members  of  a  rich  Bhiaopodal  fauna),  some  were  tiken 
at  from  15  to  20  fathoms,  namely,  Qmnqueloevlina  affgltUinam,  Q.  p^l- 
ckclla,  Orhiculina  compressa,  and  O.  adnmca  ;  some  at  from  50  to  100 
fathoms,  namely,  Orbiculina  eompressa,  DentaUna  aeicula,  and  OrhitoUna 
vesicularis ;  and  several  others  at  from  100  to  250  fathoms,  nsmelj,  Dent^^ 
Una  acicula,  D.  communis^  CHsteUaria  rotulatay  C  emltraia,  C.  eaiear, 
Frondicularia  complanata,  Amphistegina  rulgarU,  PoljftretMt  miniaeta, 
Bipenerina  nodasaria,  Verneuilina  tricarinaia,  Textularia  iroektu,  T» 
Barrettii^  CuneoUna  paronia^  Liiuola  seorpivrus,  and  L.  Soldanii. 

Cutieolina,  a  rare  form,  hitherto  known  only  by  figtire^,  and  desernitiaa 
given  by  D'Orbigny,  proves  (as  suspected)  to  be  a  modification  of  ifcrii- 
laria  ;  and  T.  Barretfii  is  intermediate  between  it  and  TeiUtl^ri^  proper. 
The  Frondicularia  are  remarkably  large  and  beautiful ;  and  the  Crikd* 
larim  and  DentaUna  are  also  large  and  relatively  abundant. 

This  fauna  is  almost  identical  with  the  fossil  Foraminifera  of  the  Te^ 
tiary  "Pteropod-marl"  of  Jamaica,  above  mentioned,  specimens  from  which 
also  were  given  by  the  late  Mr.  Barrett  in  1862  to  the  authors  of  this  notice. 

ON  THE  BIVALVED  ENTOMOSTRACA  OF  THE   CARBONIFEBOrS 
STRATA  OF  GREAT  BRITAIN  AND  IRELAND. 

By  Professor  T.  Ritfsrt  Jokss,  F.G.S.,  aio)  J.  W.  Kirebt,  Esq. 
{Read  "before  the  British  Association,  ai  Neweastk,  Seplemher,  1863.) 

After  a  review  of  what  former  observers  have  published  on  the  Bivalred 
Entomostraca  of  the  Carboniferous  formations,  the  authors  proceeded  to 
point  out — 1st,  a  few  rather  doubtful  Cvprides  or  Candona,  from  the  coil- 
mcasures.  2Ddly,  Ci/theres;  of  which  there  are  about  eight  spedes, 
chiefly  from  the  coal-measures.  3rdly,  Bairdiee ;  about  ei^ht  {species, 
mostly  from  the  mountain-limestone  and  its  shales.  4thly.  Ci/fridinidce; 
comprisinjT  Cj/pridina,  Cypridclht,  Cj/prella,  EntomoconchuSy  and  Cyth- 
rcUay  from  the  mountain-limestone ;  a  fine  collection  of  these  rare 
forms  from  Little  Island.  Cork,  liberally  placed  at  Messrs.  Jones  and 
Kirkby's  dispo>al  by  Mr.  Joseph  Wright,  well  elucidate  the  relation- 
ships of  these  hitherto  obscure  genera  and  their  species.  5thly,  Z'^/>rr- 
ditidiv;  comprising  Lepcrditia  (to  which  genus  belong  the  so-called  Cji,'prii 
S^ftfoburdlqah'/isis,  C.  injlatay  C.  sifbrecta,  Cylhere  inornatay  and  others; 
nianv  of  them  dwarf  varieties  of  one  species,  and  mostly  belonging  to  the 
mountain-limestone  series)  ;  Entomix  (mountain-limestone),  Devonian 
and  Carboniferous  forms  of  which  have  been  mistaken  for  C^pridina; 
B-j/richue  (trom  nearly  all  parts  of  the  Carboniferous  system),  several 
species,  of  which  B.  amuafa,  Bean  sp.,  is  the  most  common ;  and  Kirk- 
hycVy  somewhat  rare,  and  chiefly  from  the  mountain-limestone  series. 

Lepo'ditia  and  Beyrich'ia  are  also  Silurian  and  Devonian  genera;  they 
do  not  appear  to  pass  upwards  into  the  Permian  formation.  l?a/W/a  and 
Kirl'hya  occur  first  in  the  Carboniferous,  and  reappear  in  the  Pennian 
deposits,  even  in  the  same  specific  forms  ;  and  Bairdia  has  been  frecW 
represented  in  Secondary  ana  Tertiary  deposits,  and  exists  at  present.  Of 
the  Cf/pridinid(P  under  notice,  Ct/pridella,  CyprcUay  and  E'tiomoconckii' 
appear  to  be  confined  to  the  mountain-limestone ;  Cj/pridina  occur?  in 
the  Permian,  and  with  Ci/thercUa  is  found  in  Secondary  and  Tertiary 
rocks,  and  in  existing  seas.  Entomis  is  a  Silurian  and  Devonian  geniii. 
especially  characterizing  the  so-called  "  Cypridinen-Schiefer  "  of  Germany. 


\ 


PAO0XEDI9GS   OF  OEOLOOIOAL  80GTETIX8.  461 


PROCEEDINGS  OF  GEOLOGICAL  SOCIETIES. 


^  IjIYSBpooi  Geological  Society. — Amonii^t  the  papers  of  the  last  ses- 
sion are : — "  On  the  Ancient  Glaciers  of  Snowdon/'  by  Mr.  G.  H.  Morton, 
who  f^Tet  an  account  of  the  experiences  of  two  days  spent  on  the  monn- 
tain,  and  describes  the  fp'onp  included  under  that  name,~*the  highest 
peak.  Pen  Wyddfa,  beinc  3571  feet  above  the  sea.  "  On  the  Lingula* 
nai^  and  Strata  beneatn/'  by  the  same  author,  who  describes  at  con- 
siderable length  the  principal  localities  in  Europe  and  North  America 
where  the  Lingula-flags  and  Lower  Llandeilo  strata  are  developed,  and  in 
conclusion,  states  that  "  the  fossils  of  the  Lingula-flags  embraced  many 
variefcies  of  form,  and  that  though  there  are  cosmopolitan  species,  there  are 
others  of  more  limited  range  in  space.  The  result  of  geological  investiga- 
tion in  the  Cambrian  rocks  has  brought  to  light  but  very  scanty  traces  of 
early  life,  it  being  only  in  the  strata  of  that  age,  at  Church  Stretton  and 
Bray  Head,  that  any  such  indications  have  been  found.  It  is,  however, 
remarkable  that  crystalline  limestone  should  occur  in  the  still  lower  Lau- 
rention  system,  for  if  this  rock  was  formed,  like  other  limestones,  of  com- 
minuted fragments  of  shells  and  corals,  since  altered  by  a  high  tempera- 
tare,  then  the  theory  of  such  rocks  being  azoic  is  groundless,  and  we  nave 
yet  to  become  acquainted  with  the  most  ancient  life-creation." 

Seport  of  the  Field  Meeting  at  Storeton,  on  Monday,  the  7th  of 
July,  1862, — ^when  Mr.  Morton  exhibited  for  the  first  time  a  section 
drawn  to  scale,  showing  each  important  bed  that  occurs  in  the  oldest  of 
the  Storeton  quarries — the  south  quarry.  The  interesting  fault-s,  and  the 
position  of  the  Keuper  Sandstone,  in  a  fissure  of  the  Bunter  Sandstone, 
cause  this  section  to  do  very  remarkable  and  instructive. 

A  field  meeting  was  held  at  Leasowe,  September  20th,  1862,  when  the 
members  visited  the  interesting  sections  oi  the  submarine  forest  bods  at 
Leasowe  Lighthouse  and  Dove  Point. 

"  On  the  Geology  of  the  Thames  Valley."  By  Mr.  W.  S.  Horton,  F.G.S. 
The  physical  features  of  the  district  consist  of  a  succession  of  low  terraces 
overlooking  the  valley  of  the  Thames,  or  Isis,  presenting  to  the  course  of 
that  river  their  more  abnipt  flanks,  and  gently  sloping  oown  in  the  oppo- 
site direction.    This  terrace-like  succession  is  a  true  index  to  the  stratigra- 
phical  structure  of  the  district,  as  it  will  bo  found  that  each  of  them  is  com- 
posed either  of  limestone  or  some  other  firm  rock,  resting  upon  a  basis  of 
clay,  which  forms  the  intervening  valley.     The  formations  occupying  the 
tract  of  country  described  in  this  paper  are  in  descending  order ;  the  Post- 
Pliocene  (represented  by  the  higu-lcvel  gravel  and  the  estuarine,  or  low- 
level  gravel) ;  the  Lower  Cretaceous  (the  Shotover  Sand  and  Lower  Green- 
sand)  ;  and  the  Upper  and  Middle  Oolites,  consisting  of  the  Purbock  beds, 
Portland  Stone  and  Sand,  Kimmcridge  Clay,  L^pper  Calcareous  Grit,  Coral 
Bag,  Lower  Calcareous  Grit,  and  Oxford  Clay.    The  Oxford  Clay  occu- 
pjes  a  considerable  area,  extending  northward  from  the  ridge  of  the  Coral 
ASg,  but,  as  for  the  most  part  it  is  level  ground,  and  generally  covered  by 
the  Estuarine  gravel,  but  very  few  sections  occur.     Its  thickness  is  very 
eoDsiderable  ;  at  Wytham  Hill  it  was  ascertained  from  a  boring  to  be  GOO 
feet;  it  is,  however,  probable  that  thickness  is  somewhat  exceptional,  as  at 
St.  Clement's,  on  the  other  side  of  Oxford,  it  is  reduced  to  265  feet.   Crys- 
tib  of  selenite  and  iron  pyrites  occur,  but  fossils  are  by  no  means  plentiful, 
ind  only  locally  preserved.     The  Coral  Bag  and  its  associated  beds — the 
Upper  and  Lower  Calcareous  Grits — form  a  low  terrace,  rising  somewhat 
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abruptly  from  the  low  ground  of  the  Oxford  Clay,  and  overlookina;  tlie 
valley  of  the  Isis.     In  a  large  quarry,  at  Kingstone  Bagpoze,  the  Upper 
Grit  may  be  observed  resting  on  the  Coral  £^g,  which  in  its  turn  repowi 
on  the  Lower  Grit.     At  Wheatley,  to  the  north-east  of  Shotover,  these 
beds  form  an  anticlinial,  or  dome,  dipping  under  the  Kimmeridge  Clay,  in 
every  direction  from  the  centre.     The  Coral  Kag,  in  this  neighbourhood, 
contains  its  usual  assemblage  of  zoophytes  and  echinoderms.    The  Kim- 
meridge Clay  extends  along  a  band  of  country  following  the  course  of  the 
Coral  Bag,  and  resting  upon  the  southerly  slope  of  the  terrace  formed  bjr 
that  rock.    Its  organic  remains  do  not  ofier  any  important  differences  from 
those  of  the  Oxford  Clay  ;  indeed,  many  of  them  are  common  to  both  fo^ 
mations.    The  best  sections  of  the  Kunmeridge  are  at  Headington,  neir 
Oxford,  and  Culham,  near  Abingdon.     The  Portland  boda  extend  in  a 
narrow  band  round  the  Shotover  ridge  of  hills.    At  Combe  Wood,  neir 
Cuddesden,  a  small  patch  of  Purbeck  beds  mf^  be  observed  resting  on  the 
Portland  Stone.    They  consist  of  about  four  feet  of  grey  marly  limestone, 
containing  Cypris,  Mytilus,  and  Paludina.    At  CiUham,  the  Grault  and 
Lower  Greensand  may  be  observed  reposing  on  a  base  of  Kimmeridge 
Clay.    The  Gauit  at  this  place  is  a  blue  laminated  day,  with  its  character- 
istic fossils,  Ammonites  lautus.  A,  interruptus^  Nucuta pectincUa,  Inoeen- 
mus  concentricus,  and  Plicatula  pectenoiaes.    The  Lower  Greensand  con- 
tains no  fossils  in  the  neighbourhood  of  Oxford,  but  at  Faringdon  the  re- 
markable gravels  of  this  age  are  almost  entirely  composed  of  spongei, 
bryozoa,  and  mollusca.     The  freshwater  sands  of  Shotover  have  been 
the  subjects  of  essays  by  several  writers,  who  all  agree  as  to  their  fresh- 
water origin,  but  are  not  so  unanimous  as  to  their  geological  date ;  some 
being  inclined  to  regard  them  as  being  the  e<]uivalent  of  the  Hastings 
Sands,  or  Wealden  beds,  and  others  as  an  estuanne  condition  of  the  Lower 
Greensand.  Professor  Phillips  is  of  the  latter  opinion,  and  it  seems  to  be  the 
safer  course  to  regard  them  as  an  exceptional  condition  of  the  Greeufaiul 
They  contain  very  few  fossils  ;  those  that  have  been  collected  belong  to  the 
genera  Paludina,  Cyrena,  Unio,  and  Cypris.     These  beds  are  valuable,  as 
producing  the  well-known  Oxford  ochre.     The  hii^h-level  gravel  belong 
to  the  period  of  the  northern  drift,  and  is  so  called  because  it  occupies  the 
highest  ground  in  the  district,  as  at  W}'! ham   Hill,  where  it  attains  an 
elevation  of  583  feet  above  sea-level.     It  does  not  contain  any  organic  re- 
mains, and  is  composed  of  well-rounded  quartz  pebbles.     The  low-level 
gravel  is  quite  distinct  in  its  origin,  being  foimed  almost  entirely  of  local 
rocks,  and  containing  water-worn  Oolitic  fossils,  such  as  Terehratulae,  and 
fragments  of  Eeleninit4?s.     South  of  Abingdon,  where  the  surface-rocks 
are  cretaceous,  it  passes  into  a  flint  gravel,  evidently  derived  from  the  de- 
nudation of  the  chalk  of  the  district.     The  only  remains  belonging  to  the 
period  when  it  was  deposited  are  those  of  elephants,  probably  Eh-phas 
primigcnius.     From  the  position  of  this  gravel,  which  extends  into  the 
valleys  of   the  Wiudrush  and  Evenlode,  and    other   tributaries  of  the 
Thames,  we  may  conclude  that  it  was  formed  at  a  comparatively  recent 
period,  when  the  ridges  of  Coral  Eag  were  dry  land,  and  what  are  now 
river-valleys  were  a  series  of  shallow  lochs,  similar  to  those  on  the  west 
coast  of  Scotland. 

At  the  meeting  of  January  13th,  1803,  the  President,  the  Rev.  Profe^jor 
Henry  Griffiths,  in  his  Address  referred  at  length  to  some  interesting 
geological  phenomena,  peculiar  to  North  and  South  Wales,  with  regard  to 
the  Old  Ked  Sandstone,  and  particular  attention  was  drawn  to  that  system 
of  strata.  The  President  then  minutely  described  the  series  of  fossil  ich- 
thyolites  of  that  age,  lately  added  to  the  collection  of  the  Koyal  Institu- 
tion. 
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''  On  tlie  Wigan  Coalfield."    By  Mr.  S.  B.  Jackson.— The  area  treated 
of  w«a  illostrated  by  Farrimond*8  valuable  luiuing  map  and  list  of  strata. 
Thieme  serred  also  to  indicate  the  multitudinous  **  faults  "  and  dislocations 
of  the  district,  and  the  "  outcrops  "  of  the  numerous  seams  of  coal  by 
which  it  is  enriched.    The  Wigan  coal-iield  contains  the  lower  and  middle 
Mnries  of  the  Lancashire  coal-measures.     The  former  are  thrown  up  at 
Billinge  and  Up-HoUand,  present  a  lofly  range  of  hills,  and  divide  the 
"Wigan  from  the  St.  Helen's  coal-field.    W  ith  this  exception,  the  superficial 
aspect  of  the  region  is  undulating,  and  presents  no  remarkable  natural 
feature.    The  Millstone  Grit  constitutes  the  lowest  known  rock  in  the  dis- 
trict, and  the  portion  exposed  at  Grimshaw  Delf  is  about  100  feet  thick ; 
resting  upon  it  are  the  lower  coal-measures,  1800  feet  in  thickness.     Thev 
oonsiat  or  a  series  of  micaceous  fiags,  shales,  and  thin  beds  of  coal,  witu 
their  floors  of  onderclay,  containing  Gannistcr,  a  peculiarly  hard  siliceous 
atone,  ^hich,  in  the  first  instance,  gave  the  name  of  '*  Gunnister  beds  " 
to  the  series  in  which  it  is  found.    They  contain  six  seams  of  coal,  de- 
aignaied  **  Mountain  Mines,*'  liaving  an  aggregate  thickness  of  about  nine 
feet.     Only  two  of  the  seams  have  been  found  worth  working,  and  those 
to  a  limited  extent.    The  sandstones  of  this  series  are  even-bedded,  show- 
ing ripple-marks  and  sun-cracks,  and  are  very  extensively  used  for  flagging 
and  roofing-purposes,  splitting  along  planes,  formed  of  micaceous  ilakes. 
A  good  section  of  the  lower  measures  may  be  seen  in  the  cutting  of  the 
Lancashire  and  Yorkshire  Bailway  between  Pimbo  Lane  and  Up-Kolland 
Stations.    Besting  upon  the  micaceous  flagstones,  just  referred  to,  is  the 
base  of  the  middle  coal-measures,  which  attain  a  thickness  of  about  2400 
feet.     They  consist  of  an  altcmatiug  series  of  reddish-grey  and  yellow 
sandstone,  shales  of  various   character,  and   beds   of  coal,   with   theif 
under  day.    This  series  is  the  most  prolific  of  coal,  containing  not  less 
than  forty-five  seams,  with  an  aggregate  thickness  of  100  feet.     Two- 
thirds  of  the  number  of  seams,  ranging  from  two  to  thirty -two  inches, 
with  a  total  thickness  of  thirty-three  feet,  are  either  impure  or  too  thin 
to  pay  for  working.    The  remaining  fifteen  seams  contain  about  sixty- 
seven  feet  of  coal,  and  are  those  which  are  exclusively  worked  in  tfic 
Wigan  coal-field.  These  range  from  about  two  to  ten  feet  in  thickness.  The 
properties  and  qualities  of  the  respective  seams  of  coal  differ  considerablv* 
as  ao  also  remote  and  detached  areas  of  the  same  seam.     Generally  speak- 
ing, the  whole  may  be  grouped  into  three  classes,  viz.  the  Free-burning, 
the  Bituminous,  and  the  Cannel  Coals,  of  each  of  which  this  field  furnishes 
an  ample  and  excellent  supply.    As  a  rule,  the  seams  which  exceed  four 
feet  in  thickness  are  inferior  in  value  to  those  which  are  four  feet  or  under, 
and  in  most  cases  the  quality  near  the  outcrop  is  not  so  good  as  in  the 
deep.     The  most  valuable  scam  in  this  series  is  tne  Cannel  Coal,  and  next 
to  it  the  Orrell  Four  Feet,  or  Arlev  Mine,  which  at  Wigan  closely  re- 
sembles the  famous  Wallsend  of  the  Newcastle  field.    This  seam  bein^  the 
lowest,  is  sometimes  worked  at  a  great  depth.     At  the  centre  of  the  TV  igan 
basin  (say  under  Wallgatc),  it  is  about  863  yards  from  the  surface.     Our 
limits  preclude  a  particular  description  of  the  several  seams.    Notwith- 
standing difierences  of  thickness  in  strata,  and  of  the  quality  of  the  vari- 
ous seams  of  coal  in  the  two  districts,  there  exist  such  analogies  between  the 
coal-beds  of  Wigan  and  those  of  iSt.  Helen's  that  miners  entertain  no  doubt 
of  their  identity.     Indeed,  the  prevalence  of  a  thick  bed  of  Anthtxirona 
rohusta,  commonly  called  the  *'  Cockle-shell  Bed,"  occurring  upon  a  sub- 
stratum of  under  clay,  about  sixty  feet  above  the  Arley  mine,  taken  in  con- 
junction with  the  nearness  of  the  Gannistcr  beds  below,  enables  the  geolo- 
gist to  identify  the  strata  at  the  base  of  the  Middle  Coal-measures  of  Lan- 
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cashire  whereyer  they  occur.    A  series  of  great  "  fknlts,"  or  dislocttions, 
running  almost  parallel  with  each  other  in  a  N.N.W.  direction,  and  nearly 
equidistant,  divide  the  coal-field  of  Wigan  into  a  succession  of  belts.  Minor 
faults  branch  awaj  from  the  main  faulta  in  all  directions,  and  break  up  tiw 
strata  into  numerous  subdiyisions.    Moreorer,  each  fault  and  branch  fault 
has  a  certain  and  considerable  inclination  to  one  side  or  another  in  its 
course,  varying  from  one  to  three  vertical  to  one  horisontal.    Hence  erenr 
locality  rcfjuiros  to  be  "  proved,"  either  by  boring  or  by  the  sections  of  ad- 
jacent collieries,  so  that  m  sinking  a  shaft  the  miner  maj  avoid  faults,  ami 
"  win,"  at  the  least  outlay,  the  greater  number  of  seams  of  coal.  The  ford's 
which  occasioned  the  dislocations  have  diminished  in  power  northwanis, 
and  the  extent  of  their  "  upthrows  "  and  "  downthrows  "  vaiyover  the 
field  in  question  (Vom  a  few  yards  to  upwards  of  six  hundred.    The  effect 
of  great  upthrows  has  been  the  loss  of  many  valuable  seans  in  some  loca- 
lities, and  that  of  downthrows  to  preserve  them,  while  their  combined  r^ 
suit  has  been  in  one  part  of  the  field  or  another  to  cause  every  seam  to 
have  one  or  more  "  outcrops."    The  courses  of  these  **  outcrops  "  are  clearly 
traced  on  the  recently-coloured  maps  of  the  Geological  Survey,  aad  aone 
of  the  most  favourable  situations  for  viewing  them,  as  well  as  sectioiii  of 
the  district,  are  given  in  the  memoirs  of  that  survey,  by  Mr.  Hull.    Tbe 
coal-bed  roofs  of  the  lower  measures  of  Wigan  include  remains  of  drifted 
plants  and  Sigillariae,  and,  in  the  under-clays,  Stigmaria.     The  "  floor*," 
or  under-ciays  of  the  coal-Wds  of  the  middle  measure  abound  with  Sti^;- 
maria),  or  the  roots  of  Sigillarise,  the  stems  of  which  occasionally  intersect 
a  coal-bed,  but  are  generally  found  in  the  roof.    Especially  ia  this  the  caie 
in  the  roof  of  the  Four  Feet  Ince  Mine,  where,  from  their  upright  position 
*and  ponderous  weight,  and  the  nature  of  the  roof  itself,  they  are  the  fre- 
quent cause  of  melancholy  accidents.    The  coal-beds  themselves  are  vast  de- 
positories of  fopsil  vogctation,the  forms  and  tissues  of  which  are  for  the  mo.«t 
part  obliterated ;  but  in  the  roofs  are  found,  beside  Sigillarift?,  numerous 
Ferns,  Asterophylitos,  Cnlaniilcs,  Lopidodendrons,  and  Conifera?.     Tin' 
fauna  of  the  Lower  Coal-measures  of  Wigan  furnish  Anthracosia,  Modioli. 
Gonitttites    Listeria  and  Arimfo-pcctcn  papynu'eus.     In  the  roof  ot"  the 
Lower  '*  Mountain  Mine  "  is  a  lish-bed  containing  bands,  full  of  Cyprisor 
Cytliere,  Mirroconrhifs  cai'bonaritts,  Antliracosia,  and  more  rarely  Gonii- 
tites,  Ush-bones,  scales,  teeth,  etc.     Tiie  middle  series  contain  A ntM/vct'/ia 
n)busta  in  abundance,  and  the  varied  remains  of  two  fish-beds,  one  over 
the  Arley  and  the  other  over  the  Cannel  mine.     From  Mr.  Hull's  memoirs 
we  learn  also  that  the  late  Mr.  Peace,  mining-agent  to  the  Earl  of  Bal- 
Carres,  collected  from  the  latter  bed   beautiful  specimens  of  fish,  of  the 
genera  Megalichthys.  Holoptyehius,  Diplopteris,  Ctenopiychius,  and  some 
large  dorsal  rays,     yonie  idea  of  the  immense  value  ot  this  coal-field  niir 
be  deduced   from  Mr.  Hunt's  Mineral  Statistics  for  1801.     He  give*  the 
total  quantity  of  coals  raised  that  year  in  the  United  Kingdom  as  83,635.214 
tons,  of  whieh  12.195,500  tons  were  raised  in  I-Aneashire.     The  numlKTof 
eollieries   (not  pits)  then  in  Lancashire  was  375,  the  proportion  in  the 
Wigan  district  being  78.     An  uniform  average  quantity  for  each  ivlliery 
would  show  the  j>i*oduee  of  the  Wigan  coal-field  that  vear  to  be  about 
3,0(H),()(K)  tons.     Eight  shillings  per  ton  at  the  pit's  mouth. — a  low  enouijh 
estimate  for  Cannel  and  all  sorl«, — would  give  £'1.2(.K).(J(M3  as  the  produce  of 
the  mines  for  one  year.     The  faoilities  at  some  of  the  Wigan  collieries  for 
executing  extensive  orders  for  shipment  in  a  very  short  time  are  surpriaini:- 
At  Kose  Bridge  Colliery,  for  instance,  the  property  of  Messrs.  Case  aii«l 
Morris,  Mr.  ISryliam,  the  able  and  obliging  manager,  states  thev  can  rai« 
with  case  a  thousand  tons  per  day,  or  fifteen  hundred  tons  in  the  tweniV' 
four  hours,  by  working  night  aud  day. 
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"On  tlie  Geology  of  the  Egyptian  De»ert."  By  Mr.  H.  Duckworth, 
G.S. — Egypt,  with  \ta  desert  tmcts,  covers  an  area  of  about  100,000 
iiare  miles.  In  form  it  is  an  irregular  parellelogram,  the  longest  axis  of 
tiieh  runs  north  and  south.  It  is  that  desert  tract,  oast  of  the  Kile, 
bich  forms  the  subject  of  this  communication,  generally  known  as  the 
Eg3rFtain  Desert/'  and  which,  from  its  connection  with  the  Overland 
oute  and  the  Sues  Canal  scheme,  has  had  more  than  an  ordinary  amount 
attention  directed  to  it.  The  desert  which  stretches  between  Cairo  and 
les  18  more  varied  in  aspect  than  those  who  are  acquainted  with  it  might 
•  dispo0ed  to  believe,  the  ground  being  everywhere  broken  up  into  a  series 

undulating  tracts,  or  shallow  ravines,  called  by  the  Arabs  **  Wadis," 
lilatthe  mountain  ranges  of  Jebel  Mukattam,  Jebel  Beibun,  and  Jebel 
ttakah,  form  a  complete  barrier  towards  the  south.  The  surface  of  the 
id  presents  generally  the  appearance  of  a  gravelly  beach,  pebbles  and 
^uur  fragments  of  jasper,  chert,  quartz,  gypsum,  and  sandstone  being 
7<diy  intermingled  with  sand.     Vegetation  is  not  altogether  absent,  and 

the  Wadis  several  ligneous  and  herbaceous  plants  are  found,  among 
iich  are  the  Acacia  .^tiyptiaca,  the  Asfra^alus  hamoms,  and  the  ^o- 
mia  laitfblia  (Sieberi  et  tumidus).  The  height  of  the  desert  varies  con* 
lerably,  but  its  extreme  elevation  above  the  sea  may  be  stated  at  about 

0  feet.  Its  general  character  is  that  of  an  elevated  plateau,  rising  towards 
e  centre  and  gradually  sinking  until  it  terminates  in  bold  escarpmenta 

1  the  banks  of  the  Nile  on  one  side,  and  on  the  shores  of  the  Bed  Sea  on 
B  other.  These  cliffs  are  composed  for  tlie  most  part  of  Nummiditie 
aestone,  which  we  find  extensively  developed  throughout  E^ypt  and 
abia  and  a  great  part  of  the  Sinaitic  peninsula.  Overlying  this  limestone 
e  patches  of  a  sandstone  formation,  associated  with  calcareous  gypsums 
id  saline  marls,  and  stretching  from  the  Mediterranean  Sea  far  mto  the 
ulnan  and  Libyan  deserts.  The  absence  of  its  beds  at  certain  points 
IS  evidently  been  caused  by  denudntion,  and  the  sands  and  gravels  of  the 
•aert  may  oe  regarded  as  the  ddbris  of  this  formation.  The  beds  of  this 
ndstone  vary  in  thickncHS  from  a  few  inches  to  180  to  200  feet.  Silici- 
^  monocotyledonous  wood  is  found  in  great  abundance  in  this  deposit, 
pecially  in  the  vicinity  of  Cairo,  where  the  remains  are  so  well  preserved, 
id  of  such  magnitude,  as  to  be  popularlv  known  as  the  *'  Petrified  Forest." 
be  wood-stems  in  question  aro  invariably  found  in  a  horizontal  position, 
id  there  is  no  evidence  to  show  that  they  originally  flourished  in  situ. 
Professor  Ungcr,  of  Vienna,  states  that  the  trees  belong,  without  oxcep- 
>n,  to  one  species,  for  which  he  proposes  the  provisional  name  Nicolia 
tknfptiaca  ;  and  further,  that  the  sandstone  in  which  they  occur  is  strictly 
lauigous  to  a  formation  containing  wood-stems  near  Gleischenburg,  in 
tyria.  He  supposes  the  masses  of  wood  to  have  been  dritlted  into  a  basin 
parated  from  the  main  Sea,  and  filled  with  water  saturated  with  silica, — 
t  hypothesis  which  appears  to  me  extremely  probable. 

*'  On  the  Composition  of  Black  Sandstone  occurring  in  the  Trias  around 
irerpool."  By  Mr.  A.  Norman  Tate,  F.C.8. — These  deposits  are  found 
the  sandstone  of  Flay  brick,  Storeton,  Toxtcth  Park,  and  other  places. 
le  author's  attention  was  directed  to  them  by  Mr.  Morton,  and  ne  haa 
ice  examined  them  chemically  to  ascertain  their  composition.    On  treat- 

Lthem  with  hydrochloric  acid,  chlorine  gas  was  evolved,  and  tlie  dark- 
nred  portion  dissolved,  leaving  a  residue  of  white  sand.  A  quantitative 
lalysis  snowed  that,  next  to  silica,  the  principal  ingredient  w  as  peroxide 
manganese.  One  sample  contained  as  much  as  10  per  cent,  of  that  sub- 
looe,  whilst  in  others  the  quantity  did  not  exceed  3*5  per  cent.  To  the 
eeeiiee  of  this  peroxide  of  manganese  the  black  colour  is  evidently  due. . 
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It  does  not  exist  throughout  the  entire  mass,  but  merely  coata  the  gndns  of 
Band.  As  far  as  he  had  yet  noticed  these  deposits,  they  appear  to  occur  rnott 
frequently  in  bands  of  from  a  mere  line  m  thicknem  to  i  inch ;  but  they 
are  also  found  distributed  in  patches  and  small  lumps  throughout  the  idim 
of  the  rock.  In  scleral  pieces  the  black  sandstone  was  distributed  mocfa 
in  the  same  manner  as  currants  in  an  ordinary  cake.  The  deposits  de- 
scribed must  not  be  confounded  with  other  dark-coloured  portions  of  the 
sandstone.  Some  sandstones  undoubtedly  owe  their  dark  colour  to  the 
presence  of  organic  matter,  derived  from  the  orerlying  vegetable  monk), 
whence  it  is  extracted  by  water  and  conveyed  to  the  rocks  beneath.  In 
some  dark-coloured  sandstones  protoxide  of  iron  may  also  be  found. 

"  Description  of  the  Footprints  of  Cheirotherium,  and  of  an  £quisetiim« 
found  at  Storeton,  Cheshire.  By  Mr.  Morton. — The  author  referred  to  the 
original  description  of  the  Cheirotherium  footprints  found  at  Storeton,  n 
given  by  John  Cunningham,  Esq.,  F.G.S.,  in  1838.  He  proposed  the  mo- 
visional  name  of  Cheirotherium  Storetonenxe  for  the  smallest  of  the  folioir- 
ing  three,  from  different  places  in  Cheshire, — Cheirotherium  HercuUt, 
Tarporley ;  C  Kaupii,  Lymm ;  C  Storetonense,  Storeton.  About  the 
time  the  footprints  were  discovered,  the  reed-like  stem  of  a  plaat  wai 
found  at  the  same  place.  Lithographs  of  both  were  published  by  the  lite 
Natural  History  Society  of  Liverpool.  The  fossil  reed  is  now  in  the  nni- 
seum  of  the  Ec^al  Institution.  It  has  been  examined  by  Mr.  F»  M.  Wehb, 
who  described  it  as  the  upper  portion  of  an  Equisetum,  but  without  anr 
remains  of  fructification.  In  Professor  Morris's  catalogue  of  British  fossiu 
there  is  no  species  of  the  genus,  but  one  from  the  Keuper  of  Wurtcmherg 
is  inserted.     The  author  proposes  the  name  EquiwtUes  KeuperiMo. 

"On  the  Corals  of  the  Silurian  Sea."  By  Mr.  Morton.— The  author 
remarks  "  iliat  if  the  threat  development  of  the  septal  arrangement  in  the 
Zoantharia  iiulicatcs  a  liii^hor  oriranization  of  tlio  polyn,  most  of  the  Silu- 
rian corals  certainly  l)c]un<:  to  lower  forms  of  that  orcli^r  than  those  com- 
mon at  the  present  time.  We  must,  liowever,  remember,  that  as  we  tiiiJ 
the  two  suborders,  tahulata  and  rugosa  only,  in  the  Devonian,  Carl»'> 
niferous,  and  Permian  systems,  it  cannot  he  said  that  the  Silurian  ditfcw, 
exce])t  by  the  addition  in  its  upper  strata  of  Palnpocyclus  ;  and  if  weincliulc 
that  f,^enus  in  the  subonler  Aporosa,  the  coralline  fauna  as  a  >sli<>le 
is  absolutely  higher  than  that  of  any  other  more  recent  palaeozoic  eixvli. 
If  Pahoocydus  really  belongs  to  the  family  Fungidje,  it  is  ver}'  reimrtaMf. 
that  no  recurrence  of  the  suborder  Aporosa  has  been  noticed  imtil  afVr 
the  close  of  the  Pahcozoic  period." 

"  The  earliest  Llandeilo  corals  known  socm  to  belong  to  Zoantharia 
tahuhtta,  and  do  not  differ  nuiterially  from  those  of  the  same  suborder  in 
the  Upj)er  Silurian.  Pyritomma  is  a  peculiar  genus,  while  lliUoUUf 
cotcnulariufi  occurs  from  the  Llandeilo  to  the  Wenh)ck  strata  inchisivf. 
Is"o  early  examples  o^  Zoantharia  rur/osa  have  been  discovered,  and  itdi>rt 
not  appear  that  the  earliest  forms  of  coralline  bodies  were  the  lowest 
of  their  order.  Few  and  fragmentary,  however,  are  the  corals  of  the 
Lower  Silurian,  and  not  even  a  trace  has  come  to  light  from  the  still  more 
ancient  Cambrian,  so  that  our  knowledge  after  all  is  very  scanty  aaJ 
uncertain  about  them." 

.Manchester  PniLosopniCAL  Society. —  October  20. — "  Further  Ob- 
servations on  the  Carboniferous,  Permian,  and  Triassic  Strata  of  Cumber- 
land and  Dumfries,"  by  E.  W.  Biuney,  F.K.S.,  F.G.S.  When,  in  1S4^.  the 
red  sandstones  of  the  neighbourhood  of  Dumfries  first  came  under  the 
author's  observation,  in  company  with  his  friend  Professor  Harkncs-i. 
doubts  came  into  his  mind  as  to  the  propriety  of  their  being  classed  wiih 
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tlie  Triaji,  their  characters  and  organic  remains  clearlv  indicating  more  of 
i  Permian  age.*  Accordingly,  in  his  first  paper  puolished  on  this  sub- 
ject in  the  Society's  Memoiraf  in  1865,  allusion  was  made  to  these  beds, 
md  they  were  classed  as  Permian  after  tracking  the  Permian  beds  of  Lan- 
aBhire  throngh  the  north-western  counties  of  York,  Westmoreland,  and 
Dnmberlaiid.  His  attention  was  chiefly  directed  to  the  red  marls,  magne- 
lian  limestones,  conglomerate,  and  soft  red  sandstone  strata,  those  being 
the  common  Lancashire  types ;  and  where  the  red  sandstones  of  the  neigh- 
bourhood of  Carlisle  and  St.  Bees  were  incidentally  mentioned,  they  were 
treated  as  Upner  New  Bed  Sandstone  or  Trias,  as  Professor  Sedgwick 
bas  described  them  in  his  valuable  memoir.  But  in  his  second  communi- 
catioii,^  published  in  1857,  where  the  Howrigg,  Sliawk,  and  Westward 
sections  are  described,  he  came  to  this  conclusion  that  **  the  brick- red  sand- 
stones of  those  places,  with  their  underlying  red  clays,  as  well  as  the 
breccia  at  Shawk,  I  have  little  doubt  will  be  proved  to  be  Permian.  It  is 
true  that  no  fossil  organic  remains  have  yet  been  found  in  them,  with  the 
exception  of  the  track  alluded  to  in  this  paper ;  but  if  mineralogical  cha- 
racters and  geological  superposition  are  to  be  taken  as  evidence  of  their 
age,  they  are  as  good  Permian  beds  &i  those  of  West-House,  Kirby  Stephen, 
and  Brough,  in  England,  and  Dumfries  and  other  places  in  tiie  south-west 
of  Scotland,  with  the  latter  of  which  they  are  most  probably  connected." 

In  a  paper  published  by  Professor  Harkness  in  1862,§  that  geologist 
adopts  m  substance  this  view,  and  agrees  with  the  author's  opinion  of  the 
Howrigg,  Shawk,  and  Westward  red  clays  and  sandstones  being  of  Permian 
nf^e,  and  describes  a  very  beautiful  section  at  Hilton,  in  Westmorelaud, 
which  strongly  confirms  it.  Of  course,  it  was  not  intended  to  question  the 
Triassic  age  of  the  soft  red  sandstones  of  Dalston  and  Holmhead,  near  Car- 
lisle, which  are  covered  by  waterstones,  red  marls,  and  lias,  as  stated  in 
the  author's  paper  on  the  latter  deposit.  || 

The-  SbawK  sandstones  are  well  seen  at  Westward  Chapel  near  Wigton, 
West  Newton,  near  Aspatria,  near  Allonby ,  and  to  the  north  of  Maryport, 
and  after  the  Maryport,  Workington,  and  Whitehaven  coal-field  is  passed, 
they  appear  again  to  the  south  on  the  coast,  in  the  magnifix^ent  promon- 
tory or  ot.  Bees*  Head,  and  continue  southward  certainly  to  Netherton,  Sea- 
scales,  Gosforth,  and  Drigg  Cross,  and  probably,  as  Professor  Sedgwick 
suggests,  into  Fumess. 

On  the  north  of  the  Sol  way  the  Permian  strata  on  the  opposite  side  of 
the  Vale  of  Eden  are  well  exposed  near  Biddings  Junction,  on  theWaver- 
ley  line  of  railway,  about  Carwinlay,  Moat,  and  Canobie,  and  the  range  of 
the  Moat  sandstone  (the  same  age  as  that  of  Shawk)  by  Glenzier  Quarry, 
Cove,  near  £irkpatrick  Fleming,  above  Annan,  on  to  Dumfries,  is  well 
marked. 

In  addition  to  a  description  of  several  Permian  sections  at  Penton,  Bid- 
dings, Carwinlay  Bum,  Barrowmouth,  and  Ben  How,  two  sections  were 
given,  which  showed  the  occurrence  of  the  upper  coal-measures,  similar  to 
tiboee  described  by  the  author  some  years  since  in  the  valley  of  the  Ayr, 

♦  In  the  '  aaarterly  Journal  of  the  Geological  Sodety  for  1851,*  p.  162,  Sir  R.  I. 
If  urchison  doubted  the  sandstone  of  Dumfries  being  of  Triassic  age,  and  preferred  to  class 
it  with  the  Permian. 

t  On  the  Permian  Beds  of  the  North-West  of  England,  vol.  xii.  p.  209,  of  the 
Society's  Memoirs. 

{  Additional  Observations  on  the  Permian  Beds  of  the  North<West  of  England, 
voL  xiv.  p.  101,  of  the  Society's  Memoirs. 

{  '  Quarterly  Journal  of  the  Geological  Society  for  August,  1862,'  p.  205. 

II  Ibid^  for  May,  1859^  p.  549. 
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near  Catrine,  and  thus  rendering  it  extremely  probable  thit  sueli  coal* 
measureB  extend  under  the  Talleys  of  the  Eden  and  the  Esk,  their  soutlmii 
outcrop  being  ex])0{)ed  in  the  Kavr  Keck,  south  of  Dalaton,  and  their 
northern  outcrop  at  Ganobic.  Thene  Carboniferous  strata  may  not  be  rich 
in  coal,  but  they  contain  the  limestone  of  Ardwick,  Leebotwood,  and  Btl- 
lochmoyle  Braes  (formerly  termed  a  freshwater  one),  and  show  agwtt 
development  of  coal-measures,  which  are  useful  to  be  known  if  it  be  only 
to  show  Uie  depth  that  has  to  be  sunk  through  before  the  middle  and  pro- 
fitable coal-fields  of  Whitehaven  and  Canobie  can  bo  reached,  lliis  po^ 
tion  of  the  coal-measures,  both  in  Scotland  and  the  north-west  of  Engltnl 
has  generally  been  termed  Permian,  and  summarily  dismissed  as  unprofit- 
able **  red  measures."  In  the  author's  paper  on  the  Ballochmoyle  lime- 
stone,* it  was  shown  that  a  great  thickness  of  unnrofitable  ooal-meatoffi 
had  to  be  traversed  before  the  profitable  coal-field  at  Common  could  be 
reached,  in  that  district  some  550  yards. 

The  Canobie  section  exposes  far  more  coal-measures  aboTe  tiie  limeitooa 
than  the  one  at  Ballochmo^rle,  at  least  200  yards,  and  it  shows  a  panage 
of  Carboniferous  into  Permian  beds,  so  far  as  the  eje  can  detect^  better 
than  any  that  has  hitherto  come  under  his  observation.  The  strata  of 
these  two  formations  in  the  bank  of  the  riyer  above  the  bridge  at  Canobie 
from  the  fine  breccia  into  the  underlying  clays  and  shales  are  mostdifficolti 
if  not  impossible,  to  separate  from  the  red  shales  and  sandstones  teen  be* 
tween  that  point  and  the  bridge  there. 

The  district  about  Canobie,  Penton,  and  Longtown,  has  been  described 
at  length  by  Mr.  Edmund  Gibsone,  in  an  elaborate  and  well-illustraled 
memoir  printed  in  the  Transactions  of  the  North  of  England  Institute  of 
Mining  Kngineers.f    In  the  Penton  Linns*  section  that  author  deecnbei 
the  mountain-limestone  seams  of  coal,  in  the  Penton  railway  section  the 
niillstone  ^^rit  Pcriea,  and  in  the  Canobie  coal-field  the  middle  series;  and 
he  shows  a  fault  on  the  south  of  the  latter  coal-field  which  throws  the  coal- 
measures  down  and  brings  in  the  Permian  strata.     All  the  red  measurei 
south  of  this  fault  Mr.  Gibsone  ni)pear8  to  consider  Permian,  and  the  fault 
which  brings  them  in  he  calls  the  (ireat  Permian  Fault.     After  examining 
these  red  measures,  the  author  said  he  had  come  to  the  conclusion  that 
although  a  portion  of  them  are  Permian  strata,  as  Mr.  Gibsone  dcacribcs 
them  to  be,  a  great  part  of  them  are  unquestionably  upper  coal-measures. 
The  profitable  Canobie  coal-field,  like  that  at  Common  in  Ayrshire,  belongs 
to  the  middle  or  valuable  coal-field  ;  but  there  is  also  at  Canobie  a  great 
thickness  of  upper  coal-measures  containing  a  seam  of  limestone,  in  all  re- 
spects like  the  Ballochmoyle  Braes,  near  Catrine,  the  Ardwick  and  Lee- 
botwood  limestones.     Consequently,  the  Permian  fault  should  be  called  by 
some  other  name,  say  the  Great  South  Fault. 

Practical  mining  en/rineers  hare  frequently  classed  all  the  red  and  varie- 
gated beds  which  they  find  in  the  upper  part  of  the  coal-measures  as  "  red 
measures  "  or  Permian  strata.  Now,  there  is  no  doubt  often  great  difficulty 
in  drawing  the  lino  of  demarcation  between  the  upper  coal-measures  and 
tlie  Permian  strata,  and  it  is  possible  that,  in  some  sections,  one  may  pa.«is 
into  the  other,  as  appears  to  be  the  case  in  the  river-section  above  the 
bridge  at  Canobie,  previously  alluded  to,  but  in  the  north-west  of  England 
this  transition  is  not  generally  to  be  seen,     The  further  we  investigate  the 

*  On  some  Upper  Coal-Measures  contnininp  a  Bed  of  Limestone,  at  Catrine  in  Ayr- 
•hiru.  (*  Quarterly  Journal  of  the  Gcolopiral  Society  for  Auj?u*t,  1S62/  p.  437.) 

t  A  geological  paper  on  the  Border  Districts  of  Dumfriesshire,  Cumberlnod,  and  part 
of  Koxburghi^hiru,  iucludiug  the  coal  formation  of  Csuobie,  etc.,  by  EdmuDd  Gtbsoiie. 
(Vol.  xi.  p.  66.) 
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i^nie  rexnains  of  these  two  formations,  jyrobabl  j  more  genera  and  species 
riU  be  found  to  be  common  to  both  than  is  at  present  supposed ;  but  m  all 
ases  where  Uie  remains  of  Stigraaria  and  Spirarbis  carbonarius  (Microcon- 
hus)  hare  been  found  in  the  strata,  the  author  has  termed  them  Carbonife- 
otiB.  In  the  absence  of  organic  remains,  which  is  generally  the  rule  and 
lot  the  exception,  the  Permian  character  of  the  strata  has  been  decided  by 
he  mechanical  character  of  the  deposits  and  the  order  of  superposition, 
he  beds  of  breccia  and  the  soft  red  sandstone  generally  affbnling  pretty 
;ood  eyidence  of  the  Permian  age  of  the  strata  over  a  great  extent  of 
country,  and  varying  with  the  character  of  the  older  rocks  found  in  situ  in  the 
listrict.  If  the  Permian  beds  are  taken  as  the  Moat  sandstone,  the  red  shales 
rith  gypsum  and  four  breccias  l^ing  in  soft  red  sandstone  at  Caoobie 
ind  Kiddings,  their  identification  is  pretty  easy  ;  but  in  continuing  them 
lownwards  into  the  upper  coal-measures,  or  in  tracing  their  boundary  up- 
rards  into  the  Trias,  there  is  greater  difficulty,  as  natural  sections  showing 
he  passage  of  one  into  the  other  are  not  often  with  ;  but  he  considers  the 
ofl  red  sandstone  of  Longtown,  West  Linton,  Bocklilfe,  and  Dalston  to  be 
>f  Triassic  age,  and  covered  by  the  watcrstones  and  red  marls  of  Carlisle, 
ind  these,  in  their  turn  to  the  west,  overlaid  by  the  lias  of  Quarry  Gill 
.nd  Oughterby. 

The  Knotty  Holm  sandstone  and  a  similar  rook  at  Penton,  especially  in 
heir  lower  portions,  reminded  the  author  of  the  Whitehaven  sandstone, 
ind  it  is  possible  that  they  may  be  of  the  same  geological  age  as  that  rock^ 
mt  for  the  present  he  has  included  them  in  the  upper  coal-measures. 

In  the  valleys  of  the  Esk  and  Liddel  he  described  some  interesting  Per- 
nian  sections,  and  detailed  at  length  the  particulars  of  the  strata  found 
>ver  a  distance  of  above  twenty  miles  from  the  upper  coal-measures  at 
]!anobie  to  the  same  beds,  as  seen  in  the  Haw  Beck,  near  Dalston,  where 
ihe  following  strata  are  met  with,  viz. : — I.  Bed  and  variegated  clays, 
L3  ft.  1  in. ;  2.  Bed  of  limestone  with  spirorbis,  etc.,  1  ft. ;  3.  Bed  clays, 
LO  ft. ;  4.  Purple  shales  containing  stigmaria,  80  ft. ;  5.  Soft  red  sandstone, 
10  ft. ;  6.  Purple  shales,  16  ft.  2  in.  After  tracing  the  Shawk  sandstone  by 
Westward  Chapel,  Wigton,  West  Newton,  near  Allonby,  to  Marynort,  he 
>assed  over  the  West  Cumberland  coal-field,  and  followed  it  by  ot.  Bees 
io  the  south  of  Cumberland,  as  far  as  Drigg  Cross.  Ho  described  at 
ength  the  Permian  strata  of  Barrpwmouth  and  Ben  How,  south  of 
WThitehaven.  At  the  former  place  the  beds  occurred  in  the  following  de- 
icending  order,  viz. : — 1.  Fine-grained  red  sandstone,  laminated  and 
ripple-marked,  same  as  that  seen  at  Moat,  Glenzier,  Cove,  Shawk,  West- 
R-ard,  Maryport,  and  other  places,  which  may  be  conveniently  termed  the 
3t.  Bees  sandstone,  ^lly  1000  ft. ;  2.  Shaly  marls,  30  ft. ;  3.  Bed  marls 
containing  granular  gypsum.  29  ft.  6  in. ;  Magnesian  limestone  of  a  cream 
x>lour,  containing  shells  of  Bakevellia  and  Schizodus,  10  ft.  6  in. ;  Breccia 
x>mposed  of  pebbles  of  coal-measures,  sandstones,  and  slate  rocks,  3  ft. ; 
Red  and  purple  sandstones,  110  ft. ;  Conglomerate  sandstone  full  of 
irhite  quartz  pebbles,  with  peroxide  of  iron  and  volcanic  ash,  containing 
common  coal-plants,  30  ft.  The  two  last  beds  have  been  long  known  as 
bhe  Whitehaven  Sandstone,  and  Professor  Sedgwick  many  years  since 
slassed  tiiem  as  Lower  Bed  Sandstone.  After  further  investigation  the 
iuthor  is  inclined  to  indorse  this  opinion,  as  he  cannot  find  any  difference 
between  these  sandstones  and  his  Liower  Permian  bods  of  Astley,  Bedford, 
lod  Moira,  near  Ashby-de-la-Zouch.  These  singular  sandstones  l^ing  uu- 
Bonformably  to  the  breccia  above  and  the  coal-measures  underneath,  he 
thinkfl  wiU  be  found  to  be  the  English  representatives  of  the  Low«r  £oth« 
iiegendes  of  the  Gemuma. 
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Tlio  mithor  showM  that  althonc^h  the  upper  coal-field  of  Lancaahiw  ind 
tho  MiilUmi  Count  ioa  of  England  contained  several  workable  Beams,  tbe 
•amo  UhIs  in  Cumberland  and  Scotland  contained  none.  On  the. other 
hand,  the  iiio«intiun>Iime»tone  series  in  the  latter  districts  contained  name- 
riHia  aeaina  of  o\ml.  whibt  none  were  to  be  found  in  the  former. 

(iKOLOOiOAt  SiviKTT.— AorrmAer  4/A,  1863.— 1.  "  On  some Ichthyolites 
fK>m  Now  SiHiih  Walw  aent  over  by  the  Eev.  W.  B.  Clarke,  F.G.S."  Bj 
Sir  l\  de  M,  l^rey  Esjerton.  F.R.S. 

Two  a|Hvin)oni(  and  three  photoj^raphs,  sent  to  England  for  the  anthori 
determination,  enabUni  him  to  distinguish  four  genera,  two  of  which  are 
new,  and  alliet!  to  Aon>lepis  and  PlatyRomus  respectively ;  the  known 
|i*enera  Winjj  Tnv^thenus,  hana  (allied  to  Pygopterus),  and  Palseoniacuf, 
Ait*9s*.  Sir  Philip  was  of  opinion  that  these  genera  were  sufficient  to  stamp 
the  de|HV(it  in  which  they  ixvur— namely,  the  coal-formation  of  NewSouta 
'Walt**— a*  Ivlonging  to  the  Paheozoic  period,  if  they  may  be  rejgarded  ai 
rt*prtv»entativo  genera  living  at  the  same  period  as,  but  geographically  dis- 
tant (Wmw,  their  nearest  allies ;  but^  as  regards  the  actual  age  of  the  formi- 
tion,  the  allitni  genera  are  n)ore  abundantly  represented  in  the  Magnesiaa 
Limestone  and  the  Kuuferschiefer  than  in  the  coal-measures ;  the  mate- 
riaU  wert*,  he  et>n8idored,  too  meagre  to  justify  a  conclusion. 

a,  **  Notes  on  the  GtH^U^gy  of  a  jwrtion  of  the  Nile  Valley  north  of  the 
StHH^nd  i'ataraot,  in  Nubia,  ohielly  with  the  view  of  inducing  further  search 
for  Fluviatile  Shells  at  Hi^h  Tx^vels."  By  A.  Leith  Adams,  A.M.,  M.B.. 
Surgtvn  22nd  Kegimont.  With  a  Note  on  the  Shells,  by  S.  P.  Woodward, 
Kxq.,  F.lf.S. :  and  a  Note  on  some  Teetb  of  Hippopotamus,  by  Hugh 
FaKvner,  M.IX,  F.R.8. 

In  ivninauy  with  the  late  Mr.  A.  H.  Rhind.  F.S.A.,  the  author  made 
i\w  \isual  hoai-vovaijo  friMti  Oairv>  to  the  Seeond  Cataract  during  last  No- 
ViMuber  nuil  iho  two  follo\^  ing  months,  wliou  he  was  enabled  to  make  some 
ob8.»rvatioii>;  on  the  ^ooloijy  o(  thnt  portion  of  the  Nile  valley.  In  this 
paptT  he  first  desiTilvd  the  physical  features  of  the  district,  beginning  at 
Solsiloh  auil  }>r\HViHliMg  southwards,  and  then  the  lithological  and  strati- 
gninhii'al  rhanu'tors  of*  the  Nile  sandstone,  as  well  as  its  mode  of  junction 
willi  the  granite,  nolicini;  also  the  evidences  of  the  Nile  having  shifled  its 
bed,  and  of  othrr  plivsionl  changes  iX'curring  in  Nubia.  Near  the  Second 
Cataract  were  abundant  prv^ofs  of  the  river  having  formerly  flowed  at 
higher  levels,  the  author  having  found  river  shells,  such  as  Cyrenajlumi- 
nalis,  J\thitfina  huflmoides,  IriJfua  Xiiofica,  and  (Efheria  scinilunata  (the 
Nile  oyster),  as  also  liuh'mus  puUus  and  a  Unio  like  U.  pictorum^  in  beds 
of  alluvium  on  elevated  plateaus  at  various  heights,  ranging  up  to  130  feet, 
above  the  highest  in\nulations  of  the  present  day. 

Dr.  Adams  eonehuled  froni  these  facts  that  tlie  Nile  was  formerly  a  more 
rapid  river  than  it  is  now,  and  that  the  force  and  wearing  power  of  the 
stream  has  been  sttnulily  declining  since  the  upheaval  of  the  valley  ceased. 

The  determinations  of  the  shells  were  made  by  Mr.  Woodward,  who 
gave  a  complete  list  of  them  in  a  note.  Dr.  Falconer  also  described  two 
molars  embedded,  in  situ,  in  a  fragment  of  the  left  maxillary  of  a  very 
l.'irge  hippopotamus ;  the  8i)ecimen  was  dug  up  near  the  old  temple  of 
Kulabshe,  in  Nubia;  and  Dr.  Falconer  was  of  opinion  that  it  belonged 
to  the  same  species  as  the  existing  hippopotamus  of  that  country. 

Koremhtr  IS.-l.  *'  On  the  Fossil  Corals  of  the  West  Indies.*'— Part  II. 
By  P.  Martin  Duncan,  M.B.,  F.G.S. — This  communication  consisted 
chiefly  of  a  description  of  corals  returned  to  the  Society's  Museum  by 
Mr.  Lonsdale  soon  after  the  reading  of  the  first  part. 
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The  predominance  of  simple  fossil  corals  in  San  Domingo,  and  their  com- 
plete apsence  in  Antigua,  were  pointed  out ;  and  it  was  remarked  that  the 
same  kind  of  distribution  occurs  at  the  present  day,  pedunculated  com- 
pound forms  being  very  common  around  the  northern  Antilles,  but  rare 
around  the  north-eastern,  although  the  corals  are  mostly  of  different 
genera  to  those  found  in  the  fossil  state.  The  author  concluded  with  some 
remarks  on  the  physical  conditions  of  the  Miocene  period  in  the  West 
Indies,  observing  that  the  Nivaje  shales  and  associated  deposits  are  the 
remains  of  an  ancient  barrier-reef,  and  giving  an  analytical  table  of  the 
affinities  of  the  species,  in  which  it  was  shown  that  the  Pacific  and  East 
Indian  element  greatly  preponderated. 

2.  **  Notes  to  accompany  some  Fossils  from  Japan."  By  Captain  Bul- 
loclc—There  having  been  no  geologist  attached  to  the  late  surveying- 
expedition  of  H.M.S.  •  Dove,'  tne  commander  of  that  vessel  endeavoured 
to  renair  the  deficiency,  so  far  as  his  professional  duties  would  allow, 
by  collecting  fossils,  and  recording  their  localities.  The  specimens  were 
presented  to  the  Geological  Society. 

3.  "  On  some  Miocene  Mollusca  from  Mount  S<na, .  in  the  Island  of 
Java."  By  H.  M.  Jenkins,  Esq.,  F.6.S.  With  a  Description  of  a  new 
Coral  from  the  same  Locality,  and  a  Note  on  the  Scindian  Fossil  Corals. 
By  P.  Martin  Duncan,  M.B.,  F.G.S. — A  short  notice  of  the  scanty  litera- 
ture of  Javan  geology  having  been  given,  the  author  described  briefly  the 
geological  and  physical  features  of  the  Mount  S^Ia  district,  and  made  some 
general  observations  on,  and  gave  descriptions  of,  the  fossils  which  were 
the  subject  of  the  paper,  and  which  had  been  sent  to  England  by  M.  Com. 
de  Groot.  Of  sixteen  determinable  species,  only  three  are  now  known  to 
exist,  the  remainder  being  new  species ;  but  the  fossils  were  probably  more 
recent  than  this  small  percentage  of  living  species  would  appear  to  indicate, 
tliere  having  occurrea  an  emigration  eastward  of  at  least  a  part  of  the 
Southern-  and  Middle-European  Miocene  and  Eocene  fauna,  as  was 
proved  by  the  identity  of  many  species  in  the  European  Miocene,  which 
now  exist  in  the  eastern  seas,  and  also  by  certain  genera  being  represented 
in  that  formation  and  the  Eocene,  and  confined  m  the  living  state  to  the 
Indo- Pacific  region.  One  of  the  Javan  species  being  closely  related  to 
Vicarya  Verneuilii  from  Scinde,  the  author  was  induced  to  investigate  the 
claims  of  the  Nummulitic  formation  of  India  to  be  considered  altogether  of 
Eocene  date ;  and  he  inferred  that  there  was  a  probability  of  some  of  the 
beds  belonging  to  a  less  remote  period.  This  inference  was  supported  by 
Dr.  Duncan  in  a  Note  upon  the  Scindian  Fossil  Corals,  many  of  which 
(unnamed  by  M.  Haime)  were  shown  to  have  Miocene  and  recent,  but  not 
Eocene,  affinities.  The  author  next  referred  to  the  diminutive  character  of 
many  of  these  Javan  fossils,  and  then  reviewed  the  opinions  of  former 
writers  upon  the  Tertiary  formation  of  that  island^  coming  to  the  conclu- 
sion that  the  Mount  S^la  shells  were  probably  of  late  Miocene  date,  and 
that  the  plants  described  by  Dr.  Goeppert  were  probably  newer  than  the 
Eocene.  The  fossil  coral  from  Mount  S^la  was  shown  by  Dr.  Duncan  to 
be  allied  to  Astraa  quadrangularis,  the  habitat  of  which  is  unknown. 
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The  shores  of  the  Caspian  Sea  had  been  shaken  by  frequent  and  Tiolent 
earthquakes  and  eruptions  during  the  early  months  of  1859,  when  Captain 
Knnianj  and  Lieut.  Petrof»  of  the  Kussian  navy,  discovered  that  a  new 
island  had  been  raided  in  that  sea.*  Mr.  Abich  yisited  the  island  on  June 
20th,  1859,  and  found  that  it  had  an  elliptical  shape,  between  400  and  500 
paces  in  circumference,  very  sliehtl^  convex,  and  with  a  small  loamy  flat 
area,  bearing  round  shallow  pools  of  water,  kept  in  continual  motion  by  the 
rising  of  gas-bubbles.  The  island  was  then  286  feet  long  and  225  feet 
broad.  Its  height  (found  by  Captain  Kumany  to  be  18  feet)  had  already 
lessened  to  11|  feet.  At  the  end  of  July  it  was  only  6  feet  high;  and  in 
November  it  had  disappeared  below  the  sealevel.  In  1862  there  was  an 
increasing  depth  of  water  at  the  place  ;  and  in  January,  1863,  there  were 
12  to  13  feet  of  water  there.  Mr.  Abich  proposes  that  the  island  should  be 
known  as  Kumany  Island,  in  honour  of  the  officer  who  first  ascertained  ita 
existence. 

The  island  had  risen  from  a  flat  sea-bottom  of  sandstone  and  marl  in 
76  feet  depth  of  water,  and  1000  feet  from  the  shore.  The  eruptive  action 
had  evidently  worked  directly  upwards  through  a  conical  accumulation  of 
mechanically  divided  rock-substances,  altered  hydro-chemically,  and  such 
as  might  be  derived  from  the  sandv  and  gritty  members  of  the  molajiae 
formation  that  exista  on  the  neighbouring  shores  of  the  Caspian.  Ac- 
cording to  Captain  Kumany,  the  materials  of  the  newly-raised  island  were 
tough  and  very  hot,  the  temperature  increasing  with  the  depth.  Mr.  Abich 
found  the  island  to  have  a  temperature  of  28°'4  R.  (95°-9  F.),  the  atmo- 
spheric temperature  being  20°*3  K.  f77°*6  F.).  By  his  further  investigations, 
including  chemical  analysis,  Mr.  Abieli  finds  that  the  muddy  lavas  of  the 
Caspian  region  show  evident  analogies  with  certain  tufaceous  rock*?  of 
soutliern  Italy ;  and  that  those  of  tliem  which  are  insoluble  in  hydro- 
chloric acid  correspond  to  the  normal  siliciferous  eruptive  trachytic  TK»r« 
phyries  of  Armenia  and  the  Ponza  Islands.  He  thinks  that  probably  a 
formation  of  such  porphyries,  overlaid  by  sediments,  extends  over  the  cen- 
tral area  of  the  Caspian  Sea,  and  that  the  muddy  lavaa  originate  from  a 
kind  of  trachytic  tuff,  forced  upwards  through  vein-like  fissures.  The  ex- 
istence of  two  systems  of  fissures,  intersecting  each  other  at  oblique  an- 
gles, appears  evident  to  Mr.  Abich  from  the  situation  of  the  insular  mud- 
volcanos  in  the  Caspian,  of  the  islands  raised  from  its  bed,  and  of  the 
fumaroles,  naphtha-springs,  and  mineral  waters  on  its  shores,  by  the  lines 
of  earthquake-shocks  (Alat,  in  the  summer  of  18(>0),  and  by  a  vein  of 
substances,  analogous  in  composition  to  the  mud-lavas  of  Kumany  Island, 
filling  a  crevice  in  a  valley  of  elevation  near  Teflis. 

A  piece  of  yellow  amber,t  flattened  and  round,  3  inches  long  and  about 
2  inches  broad,  found  in  a  Tertiary  sand,  at  about  18  feet  beneath  the  sur- 
face, near  Polnisch-Ostrau,  in  Austrian  Silesia,  is  remarkable  on  account 
of  having  its  external  crust,  of  a  deep  honey-yellow  tint,  completely  har- 
dened, whilst  its  interior,  yellowish-white,  pellucid,  and  homogeneous  por- 
tion still  preserved  its  original  soft  resinous  consistence. 

*  'On  a  Volcanic  Island  in  the  Caspian  Sea.'  By  Dr.  II.  Abich  and  Dircftor  ^. 
llaiilingcr.  (Head  before  the  Imper.  Geol.  Institute  of  Vienna,  June  16, 18C3.)  l^"""* 
nmnicatcd  by  Count  Marsrhall.] 

t  Director  llaidiiiger,  Proceed.  Imp.  Geol.  Instil.  Vienna,  May  19,  18G3. 
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A  well-preseired  tipper  jaw  of  Anchitherium  Aurelianen^  has  been 
lately  found  in  the  brown  coal  of  Leidine^  (Lower  Austria) ;  also  a  tooth, 
from  the  lower  jaw,  in  the  "  marine  sanos  '*  of  Grossbach ;  and  another, 
from  the  upper  jaw,  in  the  brackish  "  Tegel "  of  Nussdorf,  near  Vienna. 
This  ipecies  was  long  ago  stated  by  the  late  P.  Partsch  to  occur  in  the 
Tertiary  limestone  of  Brack  on  Leytha  (frontier  of  Lower  Austria) ;  but 
nnce  that  time  it  had  not  been  met  with  in  the  Vienna  basin  ;  now,  how- 
ever, it  is  proved  to  have  li^ed  during  each  of  three  mammalian  periods, 
the  faunffi  of  which  are  found  in  this  basin.f 

M.  Comelis  de  Groot,  Chief  Engineer  and  Superintendent  of  the  Dutch 
Colonial  Mines  in  the  East  Indies,  reports  that  the  production  of  Tin  in 
Banka  and  Billiton  (Blitong)  has  been — in  the  eight  districts  of  Banka— 

In  1857...46090d7  Netherland  tons,  1000  kilogrammes  each. 
1858... 6028013 
1869...6686-489 
I860.. .5176-621 
1861... 6406-500 

In  BlitoDg  (where  M.  de  Groot  first  discovered  and  worked  tin-ores  in 
1851)— 

In  1856... 209*839  Netherland  tons,  1000  kilogrammes  each. 
1857.. .114-801 
1868... 281 -842 
1859...  144-404 
1860... 249  978 
1861... 406-812 

The  fossils  found  at  Grand-Man i1,  near  Gemblonx,  by  M.  Gosselet,  and 
referred  by  him  to  the  Silurian  period,  but  disputed  by  Messrs.  Malaise, 
De  Koninck,  and  Dewalgue  as  true  Devonian,  have  been  admitted  by  M. 
Dewalgue,  afler  further  researches  by  M.  Malaise,  to  bo  Silurian.  The 
genna  Ihnnucleus  is  represented  by  fragments  of  T,  seticomis  and  T,  Buck' 
lai§di,  of  Bohemia.  A  fragment  appears  to  belong  to  T.  omatus.  To  the 
jpenos  Calymene  are  fragments  of  heads,  pygidia,  etc.,  nearly  allied  to 
C.  ineerta,  of  Bohemia ;  to  the  genus  Lithas  a  head  complete,  analogous 
to  forms  of  the  second  fauna  of  that  country.  Other  fragments  belong 
to  the  Silurian  group  of  the  genera  £Jncrinurus,  Chromus^  Zethust  &nd 
Emdfmene,  Lastly,  pygidium  of  Uomalonottts,  This  locality  also  con- 
tains Graptolites,  which  are  always  regarded  as  characteristic  of  Silurian 
denoeits. 

M.  Belval,  Conservator  of  the  Museum  of  Natural  History  at  Brussels, 
in  classifying  the  collection  of  Echinoderms,  has  come  upon  a  new  species 
belonging  to  the  genus  Encope  of  Agassiz,  of  the  class  of  Scutellee.     It  is 
near  to  t£e  Encope  MicheUni  of  Agassiz,  figured  in  pi.  vi.  fig.  9  and  10,  of 
his  Monograph  of  the  Scutellas,  but  very  distinct  from  all  other  species 
of  this  genus.     This  new  species  has  received  the  name  of  Encope  Ghies- 
hrechtii,  in  honour  of  M.  Ghicsbrecht,  the  traveller-naturalist,  who  found 
it  at  Pernambuco,  in  Brazil,  and  presented  it  to  the  Brussels  Museum. 
E,  Qkiesbrechtii  is  distinguished  from  E.  MicheUni  by  being  much  larger, 
and  not  presenting  that  augmentation  of  height  so  remarkable  in  E.  Mi- 
cheUni;   the  apical  rosette  is  not  prominent;  the  poriferous  zones  are 
narrower  than  the  intermediate  space. 

•  Professor  B.  Suess  and  Dr.  Zittel,  Proceed.  Imp.  Geol.  Tnstit.  Vienna,  May  19, 1803. 
t  See  'Geologist,'  vol.  iv.  p.  497 ;  and  Quart.  Geol.  Journ.  vol.  zvi.  Miacell.  p.  1. 
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_^  HoiEB  asd' (jirBBna 

CoiL-MBinntu  kei.u  Bhbrwsbuby. — The  geologists  of  Uw  oei^ilNnt- 
tood  of  Sltrowabiiry  would  confer  a  favour  ou  a  correspondenl  of  At 
'  Gcologiat,'  if  tliey  would  forward  by  letter  lo  tlio  Editor,  a  few  tniiO 
tieoem  of  the  riiBle  md  limegtone  of  the  Upper  Coal  messurwa  contaming 
^^^^BM^^^B^^^^^^BSbj  Marctisou,  mhis  *  Silurian  Sjsl«'io,'p.Sl. 
^^mi^l^^g^ji,  322. 

BawMM  AmoojL'KmK  Baton.— DM'Sit.-'XB  dw  In*  jwrt  </&• 
•flwilnniMlpnriMnBfa  me  tbe  author  of  some  rcmarka  oa  Profcnor 
Hvlaiwt  ftnd  Sir  Boderick  MurchiaOD'«  paper  "  Ou  the  Korth-Wcit 
""  '  "  (Sue.  C,  Brit.  Asaoc).  which  were  reallv  uttered  by  Mr.  Howfp. 
o  observations  at  all  on  the  subject.  Will  you  be  k*^*^  eaonglL 
at  the  miatako  iu  your  bnt  part  ? 

in  Tour  report  of  Mr.  Atlhey's  and  my  paper  "  Oa  Aoitnal  Fotvii 
B  NorthuDiborland  and  Durham  Coaf-measurea,"  it  is  stated  ihit 
Jones  aiiil  Davidson  are  of  opinion  that  the  fossil  from  n<--nr  Cki- 
mot  a  DUcina,  whereas  tlicr'are  of  opinion  that  it  it  a  DiieiM. 
BolieTe  me,  yours  faillifuUy. 

J.  W.KiBSiii.    , 


titingaj  imtoaM,fatt4»iiti.«ndiiiliTiiiguiuatliiui.  Hwm  tk«t «  bni 
in  itottM  an  euloa  OomojIw  /  k  word  doivBd,  ia  m^  evUn,  hm 
CaMotSmthr  wfcidi  nama,  in  Frmoe,  t^  mU  tUl  eolooM  igdMi  n 
that  from  thia  partimlar  nme  then  it  nov  mado  m  RvneraS  afaiDaliw. 
■ervin);  to  expresse  a1I  sorts  of  Gf^ir^  stones."  ..."  Goropins  Becam, 
■peaking  of  this  kind  of  Gamahe,  assures  ns  that  he  hath  seeD  bones  tbst 
have  been  produced  naturally  within  the  bowels  of  the  earth,  which  wen 
of  a  prodigious  magnitade,  though  they  were  generated  of  other  maHer  i 
and  of  this  kind  peradventure  are  those  bones  whose  vast  bignesse  hsth 
caused  people  vainely  to  concladn  that  there  have  beene  heretofore  gjinti 
in  the  world ;  so  true  it  is,  that  for  want  of  the  true  knowledge  of  t£c  k- 
crets  of  nature,  men  usually  fall  into  most  ffrosae  errors.  Now  these  «i«- 
bossed  figures  that  are  fonnd  in  stones  ars  of  two  sorts :  the  fint  sn 
embossed  round,  as  was  the  piece  of  rocke  in  forme  of  the  Virgin  HuTi 
and  those  bones  that  the  earth  naturally  producelh.oronlyhalfe-embowi 
such  as  were  those  rocks  which  Ortellius  makes  mention  of,  soitoate  in  tiw 
entrance  of  the  mont  western  part  of  Turtary  :  on  whiob  are  to  be  seen  tk* 
figures  of  cameU,  horses,  shcop,  and  many  other  things,  the  nutrvelknt- 
nesse  whereof  (his  geographer  being  not  able  to  comprehend,  hessiH: 
'  Hreo  saxa,  bominum,  caraelorura  pccorumque  Mstararumque  rernii 
formal  referentia.  Horda  populi  gregis  pasoentes  armenlaq.  fuit:  qua 
■tupenda  quadam  metamorphosi  repents  m  saxa  riguit,  prion  parte  DalU 
in  parte  tfiminutA,'  And  then,  to  make  the  story  pass  for  a  tntli,  be 
addes :  *£venithoc  prodigium,  ann is circiter 300 retro  elapsis.*" — Gaffiir^ 
Fossil  Bibds. — The  reference  at_p.  421  for  the  "  head  of  an  owl,"  ia 
the  32nd  lino,  should  be  to  PI.  XXIV.  fig.  1 ;  and  the  reference  ■( 
p.  422,  line  30,  " copied  in  PI.  XXII.  fig. 2,  noiu,"  should  be  omitted.  Tot 
figure  will  be  given  in  the  next  volume.  The  reference  for  Bnttnft' 
figure  of  a  neat,  in  the  last  line  of  p.  423,  should  he  "  PI.  XXIII.  fig.  ^ 
%obit."  Tlie  printers  have  made  a  presumed  emendation  at  p.  4S4,  sflA 
the  revises  left  m«  for  press,  which  alters  my  meaning  entirely.    The  jrt- 
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fix  "  un-"  at  that  rape,  in  line  15,  has  been  in  this  way  put  to  the  word 
'•  fortunate."  I  wish  the  word  to  be  read  as  I  wrote  it,  as  I  do  conscien- 
tiously think  it  fortunate  that  we  have  not  been  troubled  with  more  of 
these  dendritic  markings  and  fanciful  resemblances.  On  the  same  page, 
in  line  21,  for  "  Fig.  3"  read  "  Fig.  2,'*  in  reference  to  Hermann's  *' head 
of  a  goose." 

Pachyrhizodus  Gltphodon. — The  specimen  described  in  Mr.  Blake's 
article,  at  p.  133,  is  Bgured  by  Mr.  Mackie  in  PI.  XXI. 


"  MISCELLANEOUS  NOTICES. 

The  '  Canadian  Naturalist  and  Geologist '  for  February  contains  the 
first  of  Dr.  Dawson's  admirable  papers  on  "  Air-Breathers  of  the  Coal 
Period  of  Nova  Scotia,"  which  are  continued  through  the  four  consecutive 
numbers,  and  have  since  been  published  in  a  separate  form.  This  nilmber 
also  contains  papers  **  On  the  Gold  Mines  of  Canada  and  the  manner  of 
working  them ;"  "  On  the  Parallelism  of  the  Quebec  Group  with  the  Llan- 
deilo  of  England  and  Australia  and  with  the  Chazy  and  Calciferous  For- 
mations," by  Mr.  E.  Billings ;  by  the  same  author,  a  "  Description  of  a 
New  Species  of  Harpes  (H.  Dentoni)  from  the  Trenton  Limestone,  Ot- 
tawa*" and  "  On  the  Internal  Spiral  Coils  of  the  Genus  Cyrtina,"  a  new 
species,  C.  euphemia,  being  described.  The  April  number  contains  a  "  De- 
scription of  a  new  Trilobite  from  the  Quebec  Group"  (Ot^nus?  Logani), 
by  Mr.  T.  Devine ;  "  On  the  Antiquity  of  Man,  — a  review  of  Lyell's 
•  Geological  Evidences '  and  Wilson's  *  Prehistoric  Man  ;'  "On  the  Remains 
of  Fossil  Elephants  found  in  Canada,"  by  Mr.  E.  Billings.  The  remains 
of  the  elephant  now  in  the  Canadian  Geological  Museum  were  found  in 
1852,  at  Burlington  Heights,  near  Hamilton,  at  the  western  extremity  of 
Lake  Ontario,  aoout  40  feet  beneath  the  surface,  and  60  feet  above  the 
level  of  the  lake.  The  workmen  engaged  in  making  an  excavation  on  the 
line  of  the  Great  Western  Eailway  first  cut  through  30  feet  of  stratified 
crarel,  composed  of  small  pebbles  of  limestone,  and  so  strongly  cemented 
WLt  it  could  only  be  removed  by  blasting.  Below  this  gravel  there  was 
met  with  a  deposit  of  coarse  sand,  and  in  this  the  bones  were  discovered. 
The  geological  age  of  this  deposit  is  not  yet  determined  with  certainty, 
but  is  supposed  to  be  that  of  the  well-known  lake-ridges  and  terraces, 
which  were  apparently'  formed  just  after  the  close  of  the  upper  drift 
period,  and  either  while  the  waters  of  the  lake  stood  at  a  higher  level  than 
they  do  at  present  or  perhaps  while  the  basin  of  the  lake  formed  an  arm  of 
the  sea.  The  species  is  named  Euelephas  Jacksoni  by  Mr.  Billings,  who 
says  that  no  remains  of  man  or  of  his  works  have  been  found  in  the  forma- 
tion which  holds  the  bones  of  the  elephant  in  Canada.  In  allusion  to  the 
absence  of  human  bones  in  the  ancient  river-drift  of  Europe,  he  says,  "I 
may  mention  that  for  the  last  fifteen  years  I  have  been  in  thchabit  of  exami- 
ning the  bottom  of  the  Ott^iwa  and  other  Canadian  rivers  every  season,  at 
the  time  of  the  lowest  water,  in  search  of  fossils,  and  that,  although  I  have 
Seen  the  bones  of  almost  all  the  species  of  land  animals  now  living  in  the 
country,  associated  with  innumerable  works  of  man,  I  never  yet  found  a 
immai^ skull  in  any  of  these  streams.  I  speak  of  the  skull,  because  it  is 
possible  that  some  of  the  small  bones  may  have  been  those  of  the  human 
Irame  and  not  recognized  as  such  by  me.  But  as  man  is  the  only  animal 
who  removes  the  dead  of  his  own  species  from  the  water  and  bunea  them 
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on  shore,  thonsandB  of  years  may  elapse  without  a  single  skeleton  being 
embedded  in  a  fiuTiaiile  formation ;  and  ^et  the  same  formation  nuiy  be 
full  of  the  traces  of  his  existence,  associated  with  abundant  remains  of 
contemporary  animals." 

The  June  number  contains  a  paper  **  On  the  Superficial  Geolos^  of  the 
Gaapd  Peninsula,"  by  Mr.  Robert  i3ell,  of  the  Canadian  Geological  Surrey. 
The  Gasp^  peninsula  embraces  the  region  lying  to  the  eastward  of  a  line 
drawn  across  the  country,  from  the  head  of  the  Bay  of  Chalem  to  about 
Matan,  on  the  St.  Lawrence,  and  measures  a  hundred  and  forty  miles  in 
length  by  seventy  in  breadth.  The  superBcial  accumulations  of  this  district 
diiter  in  their  general  character  from  those  of  the  country  to  the  west,  one 
of  the  most  remarkable  points  of  difference  being  the  absence  of  foreign 
boulders.     Sir  William  Logan,  the  Director  of  the  G^logical  Surrey, 
contributes  one  "On  the  Rocks  of  the  Quebec  Group  at  Point  Levis," 
being  a  letter,  now  illustrat(>d  by  a  map,  addressed  by  him  to  M.  Barrande, 
commenting  on  M.  Jules  Marcou*s  disputations  respecting  the  Taconic 
roi'ks  of  Vermont  and  Canada.    Mr.  Sterry  Hunt's  excellent  paper  "  On 
the  Chemical  and  Mineralogical  Relation  of  Metamorphic  Bocka,"  rcaul 
before  the  Dublin  Geological  Society  on  the  10th  of  April  last,  is  reprinted 
from  the  *  Dublin  Quarterly  Journal,'  in  this  number,  as  it  is  also  in 
Silliman   and  Dana's  'American  Journal/  for  October.     Mr.  Billings 
also  furnishes  a  **  Description  of  a  new  species  of  PhillipHa  (P.  Howi) 
from  the  Lower  Carboniferous  rocks  of  Nova  Scotia;"  ana  Mr.  T.  Derine 
a  **  Description  of  a  new  Trilobite  from  the  Quebec  Group  (Menocepkalut 
8alteri)r 

The  number  for  August  contains  "  Observations  on  the  G«K)logy  of  St 
John  County,  New  Brunswick,"  by  Mr.  G.  F.  Matthew,  with  maps  and 
sections  ;  the  rocks  in  the  vicinity  of  St.  John  being  New  Red  Sanastone, 
Carboniferous,  Mispcck  group,  Little  River  group,  Bloomsbury  group, 
St.  John's  group,  Coldbrook  group,  and  the  Portland  group.  There 
is  also  the  first  part  of  a  paper  of  much  interest  *'  On  the  Origin  of 
Eruptive  and  Primary  Rocks,"  by  Mr.  Tlioinas  Maefarlane.  This  gentle- 
man has,  on  a  previous  occasion,  published  in  the  same  periodical  (vol.  vii.) 
a  series  of  papers  describing  the  primitive  formations  of  Norway,  and 
comparing  tiicm  with  their  Canadian  equivalents.  In  those  essays  he  ab- 
stained altogether  from  attempting  to  explain  the  various  phenomena 
deseribed.  although  he  subse(piently  appended  to  them  the  translation  of 
a  chapter  from  Naumann's  *  Lehrbuch  der  Geognosic,'  in  which  the  views 
entertained  by  geologists  on  the  subject  are  stated.  One  of  these  theories 
hitherto  most  generally  adopted  supposes  the  primitive  or  primary  rocks 
to  have  resulted  from  the  alteration  or  metamorphism  oi  sedimentary 
strata;  another  supposes  them,  in  part  at  least,  to  represent  the  first  soli- 
dified crust  of  our  planet.  Although  those  opposing  theories  might  with 
justice  be  termed  respectively  the  aqueous  or  metamorphic  theory  and 
the  igneous  theory,  such  names  must  not  be  regarded  as  having  connection 
with  the  old  theories  of  the  Neptunists  or  Plutonists.  Indeed,  instead  of 
there  being  any  analogy  with  the  old  controversy,  Hutton  himself  was  the 
founder  of  the  Plutonic  school  of  former  days,  and  the  originator  of  the 
theory  at  present  in  favour,  of  the  aqueous  origin  of  the  primary  stratified 
rocks.  On  the  other  hand,  it  is  scarcely  possible  to  say  who  was  the 
author  of  the  igneous,  although  the  writings  in  which  it  was  propounded 
arc  of  comparatively  recent  date.  Mr.  Maefarlane  names  Sir  .Henry 
De  la  Beche  amongst  its  earliest  supporters,  and  quotes  the  following  pa.ssage 
from  the  *  Report  on  the  Geology  of  Cornw  all : ' — "  If  we  consider  our  planet 
as  a  coohng  mass  of  matter,  the  present  condition  of  its  surface  being  chiefly 
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due  to  such  a  loss  of  its  original  heat  by  lone-continaed  radiation  into  the  sur- 
rounding space,  that  from  having  been  wholly  gaseous,  then  fluid  and  gaseous, 
and  subsequently  solid,  fluid,  and  gaseous,  the  surface  at  last  became  so 
reduced  in  temperature,  and  so  little  affected  by  the  remaining  internal 
heat,  as  to  have  its  temperature  chiefly  regulated  by  the  sun,  there  must 
haye  been  a  time  when  solid  rock  was  first  formed,  and  also  a  time  when 
heated  fluids  rested  upon  it.     The  latter  would  be  conditions  highly 
fayourabie  to  the  production  of  crystalline  substances,  and  the  state  of  the 
earth's  surface  would  then  be  so  totally  different  from  that  which  now 
exists,  that  mineral  matter,  even  abraded  from  any  part  of  the  earth's  crust 
which  may  have  been  solid,  would  be  placed  under  very  different  condi- 
tions at  different  periods.     We  could  scarcely  expect  that  there  would  not 
be  a  mass  of  crystalline  rocks  produced  at  first,  which,  however  they  may 
vary  in  minor  points,  should  still  preserve  a  general  character  and  aspect, 
the  result  of  the  first  changes  of  fluid  into  solid  matter,  crystalline  and 
subcrystaUine  substances  prevailing,  intermingled  with  detrital  portions 
of  the  same  substances,  abraded  by  the  movements  of  the  heated  and  first 
formed  aqueous  fluids."    Although  the  language  is  somewhat  indefinite, 
the  igneous  theory  is  shadowed  forth  in  it,  and  this  quotation  may  be  con- 
sidered as  the  text  of  Mr.  Macfarlane*s  present  Essay,  in  which  ne  main- 
tains that  there  is  every  appearance  of  reason  for  considering  that  the 
primitive  Gneiss  formation  constitutes  the  first  solidified  crust  of  the  origi- 
nally-fused globe,  and  that  the  crystalline  and  subcrystaUine  rocks  of  the 
Primitive  Slate  formation  are  the  products  of  a  peculiar  transition  period, 
during  which  aqueous  fluids  gradually  accumulated  on  the  surface,  and  the 
latter  attained  a  temperature  approaching  bomewhat  to  that  of  the  present 
day.    This  number  also  contains  a  short  but  able  article  by  Mr.  T.  S terry 
Hunt,  "  On  the  Earth's  Climate  in  Pakeozoic  Times."    deferring  to  our 
own  Tyndall's  wonderful,  experiments  on  the  relation  of  gases  and  vapours 
to  radiant  heat,  he  shows  their  important  bearing  upon  the  temperature 
of  the  earth  in  former  geological  periods.    Aqueous  vapour,  like  a  covering 
of  glass,  allows  the  sun's  rays  to  reach  the  earth,  but  prevents,  to  a  great 
extent,  the  loss  by  radiation  of  the  heat  thus  communicated : — **  When 
however  the  supply  of  heat  from  the  sun  is  interrupted  during  long  nights, 
the  radiation  winch  goes  on  into  space  causes  the  precipitation  of  a  great 
part  of  the  watery  vapour  from  the  air,  and  the  earth,  thus  deprived  of  this 
protecting  shield,  becomes  more  and  more  rapidly  cooled.     If  now  we 
could  suppose  the  atmosphere  to  be  mingled  with  some  permanent  gas, 
which  should  possess  an  absorptive  power  like  that  of  the  vapour  of  water, 
this  cooling  process  would  be  in  a  great  measure  arrested,  and  an  effect 
would  be  produced  similar  to  that  of  a  screen  of  glass ;  which  keeps  up  the 
temperature  directly  beneath  it  by  preventing  the  escape  of  radiant  neat, 
and  indirectly  by  hindering  the  conaensation  of  the  aqueous  vapour  in  tiie 
air  confined  beneath.    Now  we  have  only  to  bear  in  mind  that  there  are 
the  best  of  reasons  for  believing  that  during  the  earlier  geological  periods, 
all  the  carbon  since  deposited  in  the  forms  of  limestone  and  of  mineral 
eoal  existed  in  the  atmosphere  in  the  state  of  carbonic  acid,  and  we  see  at 
once  an  agency  which  must  have  aided  greatly  to  produce  the  elevated 
temperature  Uiat  prevailed  at  the  earths  surface  in  former  geological 
periods.   Without  doubt,  the  great  extent  of  sea,  and  the  absence  or  rarity 
of  hieh  mountains,  contributed  much  towards  the  mild  climate  of  the  Car- 
bonirerous  age,  for  example,  when  a  vegetation  as  luxuriant  as  that  now 
found  in  the  tropics  flourished  within  the  frigid  zones ;  but  to  these  causes 
must  be  added  the  influence  of  the  whole  of  the  carbon  which  was  after- 
wards  condensed  in  the  form  of  coal  and  carbonate  of  lime,  and  which 
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then  existed  in  the  condition  of  a  transparent  and  permanent  gas,  mingled 
with  tiio  atmosphere  surrounding  the  earth,  and  protecting  it  hke  adome 
of  glass.  To  this  efiect  of  carbonic  acid  it  is  possible  that  other  gases  may 
have  contributed.  The  ozone,  which  is  mingled  with  the  oxygen  set  free 
from  growing  plants,  and  the  mar»h  gas,  which  is  now  evohred  from  de- 
composing vegetation  under  conditions  similar  to  those  then  presented  by 
the  coal-fields,  may,  by  their  great  absorptive  power,  have  very  well  aided 
to  maintain  at  the  earth's  surface  that  high  temperature  the  cause  of  wliich 
has  been  one  of  the  enigmas  of  geology." 


REVIEWS. 


The  Geology  (f  the  Country  round  Liverpool,    By  Greo.  H.  Morton,  FG.S. 

Towards  the  close  of  1861  a  lecture  was  delivered  to  the  Liverpool  ^'a- 
turalists*  Field  Club  by  the  author,  "  On  the  Geology  of  the  Country  round 
Liver|>ool,**  which  the  Council  of  that  Institution  at  once  decided  to  pub- 
lish.    Since  tbat  period  the  author  has  re-surveyed  and  confirmed  hi* 
original  investigations,  and  otherwise  matured  and  improved  his  work  for 
presentation  to  the  public.     Ten  jrears  ago  the  subdivisions  and  super- 
position of  the  Triassic  rocks  in  this  district  had  not  been  determined,  al- 
though Mr.  Cunningham  had  as  early  as  1838  made  known  the  occurrence 
of  fossil  footnrinta  in  the  strata  of  the  Storeton  quarries  ;  anditwaSnot 
until  ^fr.  Hull,  who  had  then  ]\\*i  completed  his  examination  of  the  dis- 
trict for  the  (lovoriiment  Goolorrjcal  Survey,  read  a  ])aper  on  the  results 
of  hia  labonrs  before  the  British  Association  in  18oi,  that  thedetaiUof 
these  ini]x>rtjint  beds  were  published.     The  book  before  us  gives  a  eoncjs« 
and  admirably  clear  account  of  the  Liverpool  district,  commencing  «itl^ 
the  physical  features  of  the  country  and  the  geologic^il  systems  and  tbrma- 
tions  exhibited  to  obtain  it.    These  consist  of  the  coal-measures,  and  Trias, 
and  Pleistocene  dei)osits,  includinuj  bouKler-elay,  and  submarine  forests. 
The  faults,  denudations  of  the  beds,  and  general  geological  history  of 
the  district,  are  also  treated  with  accuracy  and  pers»picuity  of  description. 
The  numerous  plates  and  woodcuts  i^ive  well-selected  examples  of  fosjiU 
and  geological  and  physical  phenomena.     These  include  a  view  of  the  sub- 
marine forest  of  Leasowe  at  Dove  Point,  sections  from  the  river  Dee  to 
Hay  ton,  of   the  strata  round  Liverpool,   through   the  coal-measures  at 
Prescot,  of  the  Lower  Soft  lied  and  Variegated  Sandstone  at  Toxeth  Park ; 
of    the  pebble- beds  at  East  ham,  thi*ough    Fairbrick   and   Bidston  Hills, 
showing  the  junction  of  the  U]>pcr  Soft  Ked  and  Variegated  Sandstone 
with  the  overlying  Keu])er  Sandstone,  of  the  Keuper  at  Liverpool  and 
AVirral,  of  the  strata  along  the  three  railway  tunnels  under  the  town, 
through  the  Lower  Keuper  at  Storeton,  across  AVallasey   Pool  showing 
the  submarine  forest  bed,  along  the  Cheshire  coast,  from  the  lighthouse, 
Dove  Point,  Leasowe;  and  plates  of  the  footprints  of  the  Cheirotherium^ 
Khynchosaurus,  and  other  fossils.     The  accounts  of  the  post-glacial  de- 
posits are  excoedin^dy  interesting.     The  elevated  ridges  of  sandstone  tra- 
versing the  district  from  north  to  south  are  generally  free  from  dritt.  while 
the  depth  of  the  intervening  valleys  had  been  diminished  by  thick  accu- 
mulation.    The  river  Mersey  occupies  what  was  once  the  deepest  of  these 
valleys.     From  his  examination  of  the  shores,  Mr.  Morton  considers  the 
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on  of  the  rocks  to  be  naturally  low,  and  tliat  thoagK  there  have  been 
ontories  of  rock  at  Dingle,  ISew  Brighton,  and  Eaatham,  as  also  of 
ler-clay  at  iCgromont  and  other  places,  these  never  extended  any 
distance.  In  most  places  the  land  slopes  gradually  towards  the 
%  from  which  Mr.  Morton  concludes  that  a  wide  low  valley  existed  at 
nd  of  the  glacial  epoch,  and  considers  his  conclusion  confirmed  by 
xistence  of  the  submarine  forest  beds  so  frequently  described  by  au- 
.  The  sections  and  strata  prove,  he  thinks,  that  a  subsidence  of  about 
feet  has  taken  place,  there  being  several  successive  old  forests  or  land 
ces,  with  silt  between  the  oldest  of  them,  overlying  the  boulder- clay, 
g  the  coast  from  Crosby  to  Liverpool  there  are  indications  of  the 
&8t-bed  "  which  dips  considerably  in  the  valley  of  the  Mersey,  being 
^-five  feet  below  high-water  mark  at  the  North  Docks,  near  Bootle, 
e  the  section  in  descending  order  is — Sand,  Blue  Silt,  Peat,  or  Forest- 
'esting  on  sandstone.  In  1829,  a  section  was  exposed  in  excavating 
e  Old  Dock  and  gave 

High-water  mark. 
19  feet  Water. 
3  feet  Dock  Silt. 

White  Sand. 
6  feet  Blue  Silt. 

1  foot  Peat  or  Forest  hed,  with  trunks  of  trees. 
10  feet  Blue  Silt,  with  stags'  horns. 
1  foot  Peat  or  Forest-hed,  with  tronks  of  trees. 
B  40  feet. 
Sandstone. 

her  sections  are  given,  some  of  which  may  still  be  visited.  The  whole 
has  now  been  converted  into  docks,  it  being  during  their  construction 
the  opportunities  for  examination  occurred,  for  ten  years  ago  vessels 
i  over  the  plac«,  and  now  are  moored  in  deep  water  there.    It  will  be 

seen,  Mr.  Morton  sajs,  **  that  the  pool  occupies  an  ancient  valley, 
bottom  and  sloping  sides  of  which  were  covered  with  trees."  "  The 
y  ofltimes  became  filled  with  water,  and  a  deposit  of  mud  formed  over 
>ed  of  the  pool,  ton  feet  thick  in  the  middle,  and  gradually  thinning 
t  the  sides  ;*  **  originally  the  submarine  forest  bed  at  the  bottom  of  the 
y  would  have  been  connected  with  the  present  surface  of  the  land, 
3ie  continuation  has  been  broken  away  by  denudation  along  the  sides 
e  pool."  **  The  trees  grew  immediately  above  the  boulder-clay,  their 
I  and  two  or  three  feet  of  their  trunks  remaining  in  situ  until  torn  up 
le  excavators."  In  the  silt  over  the  forest-bed  a  human  skull  and  bones, 
isted  with  zoophytes  and  barnacles,  were  found  by  Mr.  T.  J.  Moore, 
I^urator  of  the  Liverpool  Museum,  and  described  by  him  in  the  tenth 
oie  of  the  '  Transactions  of  the  Historic  Society  of  Lancashire  and 
hire.'  Amongst  the  mammalian  remains  were  bones  and  horns  of 
primigeniust  B,  longifrons,  Cervus  elaphus,  and  rib-bones  of  a'  ceta- 
.  The  Dove  Point  portion  is  very  interesting,  and  the  forest-bed  may 
J  be  examined, — the  old  land-surfaces  one  over  the  other  "  indicating 
es  in  the  subsidence,  and  each  covered  by  accumulations  of  silt  depo- 

(luring  the  grarlual  sinking  of  the  land."  The  lowest  forest-bed  here 
jht  feet  below  the  level  of  an  ordinary  spring  tide.  Approaching  the 
mkment  from  Dove  Point,  the  two  lower  forest-beds  gradually  amal- 
ite,  and  then  are  both  merged  into  one,  the  three  feet  oif  intervening  silt 
Qg  entirely  thinned  out.  "  The  surface  of  the  boulder-clay  upon  which 
owest  bed  rests  at  Dove  Point  forms  a  depression ;  a  gradual  subsi- 
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ifi*nrft  MNmiR  to  hiT^  ennneA  an  eraption  of  the  wm  cwr  die  1ov.]rniff  IbI 
wliirh  tlirri  iitltf*(l  up  the  hollow ;  and  a  new  fomt,  of  more  Dobie  metk 
timn  \\w  fortniT  one  aucceeded.  This  forevt  wai  afterwsrdf  dcMwcd. 
tli<Mi|jh  hiindnida  of  the  rootii  and  amall  portioof  of  the  tninks  of  tifct  sen 
reirmiii  f*i|KMird  on  the  ahore.  On  the  old  land-aurftee,  bat  not  briovit 
liavit  iNten  Amnd  implemenU,  ornamentii,  and  ooins  of  Sonna,  Saioa,  ai 
early  Kntflinh  manufacture.  Another  bed  of  ailt — a  bhiiffa  mod— ««t 
0('(*nni ;  then  a  InmI  of  peat  which,  though  it  maj  be  coordinated  vith  Ar 

{in'Ncnt  piiirface,  nhero  not  covered  by  drift  aand,  vhowa  clear  eridfare of 
lavitig  l)i'i*n  Huiiject  to  inundationn,  for  there  is  a  bed  of  bla^  aandjcsth 
aiNtVft  it,  roiitnining,  in  addition  to  the  common  sheila  of  the  dntiiet,  tcfik 
of  the  ox,  and  the  leavea  and  twifrii  of  trees,  being  a  comparatircly  Rccnt 
df*)Nifiit."    The  rt*ason  ^hy  Mr  Morton  infers  a  subsidence  of  the  vkk 
ari'A  to  the  extent  of  nearly  fifty  feet,  is  that  when  the  oU  land-sarfrce 
biMieath  tlie  ('Untom  House,  now  abore  forty  feet  below  high- water  asik, 
WAN  coveriul  with  vegetation,  it  must  have  been  sufficiently  aborv  ths 
sea*  level  to  have  afforded  the  necessary  drainage  for  the  Knnrtk  of 
in*ns.    "The  most  important  of  these  changes, — the  origin  of  theim 
Mersey  by  the  irruption  of  the  sea,  in  consequence  of  the  anbsidcBceof 
tlio  land,— waa  uroiiablir  before  the  occupation  of  Britmin  by  ths  Bo- 
niaiis ;  the  subsidence  of  the  old  forest*beds  of  Leaaowe,  Dore  Fomt,  snd 
Korniby,  was  no  doubt  of  much  more  recent  date,  eeitainlj  within  the 
historical  period." 

Catalogue  ^f  Geological  Colleetions,  etc.    By  J.  B.  Gregory.    1869. 

We  have  received  (»no  of  Mr.  Gregory's  Cataloguea  of  Coilections  of 

f 'eulogy  snd  Miiiernlogy,  Specimens,  etc.,  on  sale  at  his  establishment  in 
(inlilrii  S(|iiitri*.  It  roiitiiiiiH,  nnioiig  otluT  items,  a  long  list  of  casts  of  rare 
and  uiiii|U(*  fiHiNilN  from  vnriouH  muHrums  and  other  collections,  as  also  a 
UHrfiil  liNt  of  g(M>Io^ii*nl  InioLh,  pcriodicnlH,  maps,  and  diagrams,  models  of 
rrvNtitlN,  iiiui  other  ohjcctH.  TIiIh  C*iitalogiie  has,  moreover,  the  advantage 
of  iHMiig  illuiitrnt(Ml  witli  riglit  tolcTnbly  good  pliotogrophs  of  spocimens, 
cnhiiirtH,  iitid  other  (IcHidoriitn,  ^hirh  will  be  found  very  useful  by  thofe 
wlio  nro  about  to  roiiinieiice  tlie  ntudien  of  ecology  and  mineralogy,  as  well 
aN  to  thoHe  w  ho  w  iHli  to  add  to  their  eolleotioiis.  Mr.  Gregory's  collections 
ran  \iith  conthlenee  Ih*  ree(»niniended,  e8]>ceially  his  elementary  and  edu- 
cational stTies,  for  \iliieli  he  obtained  a  prize  medal  at  last  year's  Inter- 
national Kxliibition. 
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